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Because of the fact that 

Schieren’s Duxbak Waterproof Leather Belting is 
sold all over the world, very few vessels leave Ameri- 
can ports without ‘‘Duxbak”’ as part of their cargo. 


Duxbak Belting recovered from wrecks finds ready sale, for everyone 
knows that water has no power to injure this “‘best of all beltings.”’ 


In wet or dry atmospheres ‘‘Duxbak’’ will prove a good investment 
through its extra power and trouble ending features. 


It only requires one small order for ‘‘Duxbak’’ to convert you to our 
way of thinking. 
GET OUR PRICE LIST 


New York, 39 Ferry Street 


Chicago, 128 W. Kinzie Street 
TRADE MARK Boston, 641-643 Atlantic Ave., 
Reg. U.S. Pat. off. 3 Philadelphia, 226 N. Third Street 
Petersburg, W. Va., 122 Shore St. 
Pittsburgh, 337 Second Avenue 
New Orleans, 404-406 Canal Street 
Denver, 1752 Arapahoe Street 
Tanners Seattle, 305 First Avenue, South 


The Texas Chas. A. Schieran Co., Inc., 
Belt Manufacturers ; 205 South Market St., Dallas, Texas 
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Ball-Bearing Steel-Thru-out 


Patents Pending 


UNIT CARRIER 





It’s All In “S-A” Seven Point Unit Carriers 


1—Saves Lubrication 
2—Saves Belt Wear 3—Saves Power 
4—Durability 5—Adjustability 
6—Strength 7—Lightness 


The ‘‘S-A’’ Engineering Corps is prepared to*carefully study your particular requirements, cooperate 
with your own engineers and then recommend the right equipment without obligation on your part. 
Consult us now—write today. Send for your copy of ‘‘S-A Labor Saver’’ our magazine—free. 


Stephens-Adamson Mfg. Co. 


Conveying, Screening Aurora, Ill. Transmission Machinery 
Branch Offices: 
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Santa 








SYNOPSIS—A._ description of the Santa Ger- 
lrudis mill, one of the best of cyanide plants of the 
modern all-sliming type. The plant will handle 
1,100 tons per day, and cost $792 per ton of daily 
capacity. 





The milling operations of Santa Gertrudis at Pachuca, 
Mexico, are carried on by a separate organization, known 
as Cia. Beneficiadora de Pachuca, 8. A. The plant capac- 
ity is 1,100 tons per day. The accompanying flow sheet 
shows the arrangement of the machinery. The crushing- 
plant bins—of 600 tons capacity—feed two No. 6K 
gyratory crushers, discharging to a double screen 14 ft. 


Gertrudis Mil], Pachuca 


battery bins of 2,000 tons capacity. The first sample cut 
is fed from the 15-ton bin through a set of 26x15-in. rolls 
reducing to 34 in. and finer and discharging to a second 
Vezin sampler cutting out 10%, which is delivered by a 
revolving Challenge feeder to the third Vezin, taking a 
20% cut. The sample thus obtained is one ton for each 
1,000 tons milled and is crushed to 14 in. in a size F 
gvratory crusher, thereafter being cut down by Jones 
riffles and reduced in the usual manner. Rejects from the 
second and third Vezin samplers and from the quartering 
floor are returned to the battery bins by an 8-in. elevator. 

The ore passes from the battery bins through Hoseur 
feeders to sixty 1,550-lb. stamps arranged in units of 10 
stamps each, 20 stamps being driven by a 65-hp. motor 





GENERAL VIEW OF THE SURFACE PLANT OF THE SANTA GERTRUDIS AT PACHUCA, MEXICO 


long; the oversize from the 4-in. round-hole screen pass- 
ing by conveyor to the tube-mill storage bin, the under- 
size joining the oversize of the 2-in. round-hole sereen 
for crushing in two No. 4K gyratory crushers ; the under- 
size from the 2-in. screen, together with the discharge 
from the secondary crushers, is delivered to a 22-in. 
troughed belt conveyor equipped with Merrick Weightom- 
eter. The 22-in. conveyor discharges over the first one of 
three Vezin samplers, a 5% cut being taken and stored 
in a sample bin of 15 tons capacity; the reject flows to a 
30-in., shuttle-type, flat-belt conveyor for distribution into 





*Excerpt from an article by Hugh Rose, in the “Bulletin” 
of the American Institute of Mining Engineers. August, 1916. 


belted to a jackshaft; the stamps make 102 714-in. drops 
per minute; 3-mesh and 4-mesh screens are used, the pulp 
from the batteries flowing through split distributing 
launders to six primary duplex Dorr classifiers, the sand 
passing to six 5x16-ft. tube mills, the discharges from 
which are delivered to the launder, going to the secondary 
classifiers by elevator or by reserve 10x54-in. Frenier 
pumps, one pump to each mill. The slimes overflow from 
the primary classifiers is laundered to 8 secondary duplex 
classifiers, feeding sand to four 5x20-ft. and two 5x22-ft. 
tube mills, the discharges from which are returned by 
elevator or Frenier pumps to the classifiers. ‘The slimes 
overflow from the secondary classifiers passes to 6 primary 
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Dorr thickening tanks, 35 ft. diameter by 15 ft. deep, 
wherein the pulp is thickened from 10 to 1 to 1.5 to 1. 
The thickened pulp is delivered to a set of 14 primary 
Pachuca tanks, 15x45 ft., operating in series ; the discharge 
from the last tank in the series is by means of an air lift 
submerged in the tank itself and delivering to a launder, 
where a wash of four parts of mill solution is applied, the 
pulp flowing to four secondary Dorr thickening tanks, 
35x15 ft., wherein it is again thickened to about 1.75 to 1 
and delivered to a set of 14 secondary Pachuca tanks, 
15x45 ft., also operating in series, the discharge from the 
last tank of the series flowing to two 35x12-ft. storage 
tanks equipped with mechanical agitators. 

These storage tanks feed by gravity at 35 lb. pressure 
four 90-frame Merrill filter presses, size of leaf, 4x6 ft., 
width of frame 3 in. The tailings sluiced from these 
presses flow to four 35x15-ft. Dorr thickening tanks for 
recovery of water before passing to the tailings-storage 
dams. The pregnant solution is clarified by passing 
through four sand-filter tanks, 40 ft. diameter by 10 ft. 
deep. Precipitation is effected by the Merrill zinc-dust 
process in two circuits, partial and barren, in order to 
economize in zinc dust; two presses are in use on the 
barren circuit and three on the partial. The precipitate 
is melted in a battery of 8 oil-fired, No. 400 crucible 


sand sae 
K-28 oh gk 
Section at Bo/t 
SANTA GERTRUDIS TUBE-MILL LINING 


furnaces arranged on the arc of a circle and served by a 
radial jib crane fitted with an air cylinder for raising and 
lowering the pots. 

All pumping of solution and water is concentrated in 
two pumphouses, one below the filter plant and the other 
below the precipitation plant. The pumps are of vertical 
triplex-plunger types, gear-driven by motors, and are 
installed so that one pump is in reserve for two circuits. 
An electrically operated inclined tramway runs from the 
top to the bottom of the mill, delivering material to any 
floor. 


DETAILS OF CONSTRUCTION AND OPERATION 


Compactness of design was sacrificed to secure a gravity 
flow. Such design was permissible owing to an unusuaily 
ample mill site of 17° slope, coupled with a mild climate 
requiring no housing of tanks. Supervision is made easy 
because the size of the plants warrants the division in 
two departments, mill and cyanide, and the tramway is 
used by the bosses in getting round. The mill is electri- 
cally driven throughout, 50-cycle alternating current 
being distributed at 440 volts. 

The crushing-plant design exhibits no points of special 
interest. The elimination of elevator returns and the 
favorable character of the ore make the operation unusu- 
ally easy and simple. Consumption of steel liners, etc., 
is almost negligible. The 6K gyratory crushers, driven 
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by 30-hp. motors, take only 15 hp. each. This is again 
due to the character of the ore and the large percentage of 
fines, which, if the ore had greater abrasive quality, it 
might pay to screen out beforehand. 

An ample supply of mine rock over 4 in. in size, for use 
in the tube mills in place of pebbles, is obtained cheaply 
from the revolving-screen oversize. 

Particular attention is paid to securing an accurate 
sample of the ore delivered to the mill. Ordinarily two 
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FLOW SHEET OF SANTA GERTRUDIS MILL 


classes of ore are sampled separately each day. The 
rejects from these two are thoroughly mixed and quar- 
tered down, to make the mixture sample for the day. The 
calculated average assay of the two class samples checks 
very closely the assay results of the mixture. The usual 
samples are taken for moisture, which averages about 5%. 

The design of the stamp battery follows standard lines 
except in a few minor details. The mortar-box founda- 
tion bolts are crossed, thereby permitting a‘ broken bolt 
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to be removed easily ; none has broken thus far. A travel- 
ing crane, as well as a crawl, installed with the building, 
was found very useful in erecting the battery and in 
making subsequent current repairs. 

The stamp duty averages 21.1 tons through 3-mesh and 
4-mesh screens. Crushing is in mill solution, 10 parts 
of solution to one of ore. Screen wear is of no import- 
ance. Steel wear per ton Shoes, 0.16 Ib.; dies, 
().08 lb.; liners, 0.60 lb. Life of shoes 914 in. diameter 
by 14 in. long averages 99 days; dies, 97 days; liners, 43 
days. Shoes and dies are forged steel. Liners are cast 
iron, made locally ; manganese-steel liners have been tried, 
but the cost per ton crushed was higher. The 65-hp. 
motors, each driving 20 stamps, are overloaded about 8%. 
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PREGNANT SOLUTION STORAGE TO PARTIAL PRECIPITATION CIRCUIT 
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A trial was made of introducing the battery solution 
through nozzles in the back of the mortar box above the 
dies, but without success. Stationary screens placed 
between the feeder and the mortar box to take out fines 
were also tried and abandoned, the benefit gained being 
doubtful, while requiring more supervision. 

Distribution of the pulp from the battery to the 
primary classifiers by means of split launders could be 
improved upon by a mechanical distributer of one of the 
successful revolving types. 

The classifier platforms were built on an incline to save 
headroom over the tube-mill gears as well as to follow 
the slant of the classifiers. Returns to the classifiers from 
the tube mills are by elevators, with individual Frenier 
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pumps as reserves. A better design would be to effect 
such returns by means of the classifiers themselves. 

Average screen analysis of feed and discharge of the 
stamp battery, equipped with 3-mesh No. 32 wire screens, 
is as shown in the table. 


AVERAGE ANALYSIS OF FEED AND DISCHARGE 


Feed, % 


0. 
18. 
13. 

8. 
18. 
aA 


Discharge, % 
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Tube-mill grinding is done in two stages, using 5-ft. 
diameter mills throughout, the primary series being 16 ft. 
long and the secondary series 20 ft. and 22 ft. Com- 
parison of this system with single- 
stage grinding has failed to show 
conclusive results in its favor. A slight 
benefit is apparent, but insufficient 
to warrant a repetition of this refine- 
ment of design unless in conjunction 
with water concentration not required 
with this ore. Danish flint pebbles 
were used for a considerable period, 
but their increasing cost led to the 
adoption of mine rock entirely to 
replace the pebbles. The mine-rock 
supply is obtained mechanically in the 
crushing plant and is sent separately 
over the regular conveyors to a com- 
partment in the battery bin, from which 
it is transferred by chute to the 
primary tube-mill floor, where it is dis- 
tributed by car. Part of the rock is 
introduced into the mill through the 
feeder. As the trunnion opening of the 
mills is not as large as it should be, 
rocks over 5.in. size as well as occa- 
sional large boulders, 12 in. to 15 in., 
required in the primary mills for effi- 
cient grinding, are loaded into the mills through the 
manholes once a day; 130 lb. of mine rock is required 
for each ton of ore milled and is credited to the total 
tonnage treated. 

Tests are now in hand using cast-iron balls in place of 
mine rock. Results thus far obtained indicate a capacity 
increase of 33% with finer grinding. Power load shows 
an increase of 33%, from 65 to 90 hp. per mill. Forged- 
steel balls ordinarily used for such grinding were not 
obtainable, but it is probable that chilled cast-iron or 
semi-steel balls and liners will prove more economical 
taking into account the low cost of locally made castings 
(2.5c. per lb.), as against high first cost plus importation 
expenses of steel balls. Ball wear is 1.7 lb. per ton milled. 
Tube-mill liners are of modified El Oro type hard cast 
iron, the average life being six months; cost 2.2c. per ton. 

The motor driving each mill through a flexible coupling 
and one reduction of spur gearing is of high-torque induc- 
tion type, 65 hp. 230 r.p.m. Allis-Chalmers make, and its 
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FEED AND DISCHARGE OF PRIMARY AND SECONDARY 
TUBE MILLS 


Tube-Mills 
Discharge, 
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Secondary Tube-Mills 
Feed, Discharge, 
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Moisture, 35 to 40%. Operating without return, 175 tons of ore pass through 
tube mill per 24 hr. 

Moisture 35 to 40%. Operating with return, in closed circuit, 200 tons of ore 
pass through mill per 24 hr. 


SECONDARY CLASSIFIER OVERFLOW 


(Finished Product of Mill) 
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BREAKING AND SAMPLING PLANT OF SANTA GERTRUDIS MILL 


ample design easily carries the overload. But the power 
factor of this motor is low (75%) and an improvement 
would be to use a higher-speed motor with a single reduc- 
tion of herringbone gearing. 

The economical grinding point is taken at 75% 
through 200-mesh. The table shows screen tests of feed 
and discharge of primary and secondary tube mills, using 
mine rock and at a plant capacity of 1,000 tons daily. 
These data are worthy of careful consideration. 

An extraction of 55.5% of the gold and 18.6% of the 
silver takes place in the mill before the pulp reaches the 
Pachuca tanks. Cyanide of sodium, 128 or 120% as 
obtainable, either in lump or brick form, is added at the 
first tank of the primary series, at the rate of 4 grams of 
sodium cyanide for each gram of silver in the ore deliv- 
ered to the mill. The sodium cyanide consumed is 3.15 
lb. per ton, including mechanical loss. The strength of 
solution at the beginning of agitation is 0.55% KCN; 
of the mill solution, 0.4%. 
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Protective alkalinity is maintained about 0.75%; the 
lime is fed dry into the ore at the crushing plant; it is 
low-grade, averaging about 65% available, the consump- 
tion being 20 lb. per ton. Arrangements are in hand 
to improve the method of feeding by emulsifying the 
lime, adding it either to the primary tube mills or to the 
Pachuca tanks. Crude litharge, between 85 and 90% 
PbO, adopted in place of lead acetate as both cheaper and 
more efficient, is ground in a small tube mill, 24 in. 
diameter by 37 in. long, discharging into the first 
Pachuca tank at the rate of 0.6 lb. per ton of ore. 

The best results are obtained with %2-hr. agitation, 
although 60 hr. give within 2% as high extraction. The 
air pressure is 27 lb., 75 cu.ft. per min. being required 
for each tank. No difficulty has been experienced with 
the series operation of the Pachuca tanks. Connections 
between tanks are made by 10-in. horizontal pipes placed 
3 ft. from the top, the joint between two abutting pipes 
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filling pipe of each press, the cycle curves from the chart 
giving an excellent check upon the care taken by the 
attendants in operating the presses. The sluice-valve bar 
and the filling valves are electrically connected so that 
both cannot be coincidently opened without ringing an 
alarm bell. The cakes average 114 in. in thickness, 
thereby leaving 14-in. space in the center of the 3-in. 
frame for entrance of washes. The presses handle 14.5 
tons dry pulp per cycle. Sluicing water is at 90 lb. pres- 
sure, and five parts are required to clean out a press. The 
bulk of this water is recovered in dewatering tanks. No. 6 
cotton duck 72 in. wide is used regularly, after several 
other weights had been tried. A set of cloths lasts about 
2,500 cycles. Acid washing to remove lime is done in the 
press every 10 days, using 0.75% sulphuric-acid. 

Much care is taken with the nozzles of the sluice bar. 
The bar of each press is taken out and tested every 48 hr., 
any defective nozzles being replaced. Nozzles are ordi- 
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BATTERY FLOOR OF THE SANTA GERTRUDIS MILL 


being made tight by a wrapping of tarred canvas. This 
joint takes up the tank vibration. To avoid undue 


accumulation of slimes on the inside of the tanks, they are 
emptied and sluiced down once a month. This operation 
requires about 3 hr. per tank, using a 3-in. Traylor slime 
pump for the return. 

Screen tests of the inflow and outflow of the system are 
practically identical, showing that there is no segregation 
or short-circuiting of sand or slime. 


THE PROCEDURE OF FILTERING 


Filtering is difficult owing to fine-grinding of ore con- 
taining a considerable amount of colloidal matter. Also 
the dissolved values in the pulp to the filters are high— 
3.5 oz. silver per ton of solution. After extended work- 
ing-scale tests of several types of vacuum and pressure 
filters, Merrill presses were adopted, using the center 
system of filling. A press cycle occupies 75 min., made 
up of : Charging, 26 min. ; barren solution wash, 13 min. ; 
water wash, 13 min.; sluicing, 23 min.; a total of 75 min. 
Bristol recording pressure gages are attached to the 


nary 14-in. cast-iron plugs, drilled ;;-in. hole; these last 
as long as special steel nozzles and are much cheaper. 
The unwashed metals in the press discharge average a 
trace of gold and 0.08 oz. silver, an efficiency of 97.7%. 

All solutions to be precipitated are first passed through 
ordinary sand filter tanks. The addition of about 40% by 
volume of sawdust to the sand considerably improves the 
clarifying efficiency of the filtering medium and at the 
same time reduces the frequency of slime skimming and 
sand cleaning. The latter operation is effected by shovel- 
ing the sand from the tank to a launder leading to a small 
trommel, where the sand is washed free of slime with 
small loss and returned for use again. About 4,500 tons 
of solution is filtered daily at a cost of 0.28c. per ton 
solution. Possibly Merrill clarifying presses would be an 
improvement, although no comparative figures are avail- 
able. At least the existing equipment does the work 
efficiently and cheaply, with little supervision. 

The Merrill zinc-dust process of precipitation has in 
every way justified its adoption. The solution from the 
sand filters averages 0.015 oz. gold and 3 oz. silver. Two 
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circuits are maintained, one precipitating to barren solu- 
tion sufficient for filter-press washing, and the other 
cireuit to an effluent containing from ‘0.9 to 1.2 oz. silver 
per ton. To accomplish this a slight excess of zinc dust is 
fed to the barren circuit in the proportion of 1.1 oz. zine 
dust to 1 oz. fine bullion; to the partial circuit 0.8 to 1. 
The average zinc consumption of the plant is 1 0z. to 1 
fine bullion. Clean-up made at the middle and end of 
one month and sometimes oftener provides an accurate 
check on current work. 

The only drying given the precipitate is by blowing air 
through the presses at 25 Ib. pressure for one hour, reduc- 
ing the contained moisture to about 380%. The precipi- 
tate is cleaned from the presses into rectangular steel cars, 
5 ft. 10 in. by 6 ft. 4 in. by 1 ft. deep, in which it is 
weighed. Based upon the calculated dry weight of the 
precipitate, flux consisting of 114% 
each of borax and bottle glass is added 
on top without mixing; the charge is 
then shoveled from the car into No. *s 
400 crucibles. To permit the introduc- 
tion of a high column of precipitate, a 
discarded pot with the bottom out is 
temporarily fitted into the crucible, 
being removed after the charge has 
melted down. This procedure reduces 
dust losses and accelerates charging 
and melting. 

The eight furnaces are oil-fired, 
built flush with the floor of the melting 
room on the arc of a circle, with fire 
pit at rear. This arrangement has 
proved satisfactory and is to be recom- 
mended as convenient and saving labor. 

The crucible, upon being lifted — 
from the furnace by tongs attached to 
14-in. wire cable, raised or lowered by 
air cylinder on the post of the jib crane, 
is swung around to one side to the 
pouring carriage containing the bullion 
molds. The slag is first skimmed off, 
using sand to assist. As the bars are 
poured, sticks of wood are laid on top 
and, igniting, prevent too rapid cool- 
ing of the center of the bar with the 
consequent subsidence and _ holing. 

The precipitate averages 85% fine 
bullion. The doré bars weigh 1,000 oz. 
and assay 5 gold and 940 silver fine. 

The No. 400 crucibles contain an average of 7 bars pet 
melt with a maximum of 10 bars. The average life of a 
crucible is 10 melts, or 70 bars. 

With bullion of this fineness no difficulty with matte 
formation is experienced. The bars are carefully cleaned 
and all chips and corners removed before sampling and 
weighing. Drill samples are taken—one on the top of the 
bar, one-third distance along the diagonal toward the 
center, and one on the bottom of the bar at one corner. 
Each hole is drilled halfway through the bar. 

The bullion was formerly refined by a French concern 
in Mexico City, the fine gold being sold to the Mexican 
government and the fine silver shipped for sale in New 
York or London. The refinery has been closed down since 
the outbreak of the war in Europe, so that the doré bars 
are now refined and sold in New York or London. 
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As previously described, the tailings sluiced from the 
Merrill filter presses pass through four Dorr thickening 
tanks for recovery of water and are then automatically 
sampled before flowing to the storage basins. These 
basins, or ponds, four in number, are on the nearest flat 
land 2 mi. away. The ditch thereto was dug U-shaped, 
214 ft. deep with a 3% grade; 144% would suffice. The 
walls of the storage basins are built up as required of 
tailings, one basin receiving the entire inflow while the 
others are being prepared. Evaporation and absorption 
of the solution are high, the decanted effluent representing 
only 30% of the solution inflow. This solution contains 
an average of a trace of gold and 0.12 oz. silver, represent- 
ing filter losses and further dissolving values. A small 
precipitation plant is being arranged to recover this 
escaping fraction. 

On the basis of 1,100 tons the total cost of the plant 
was $792 per ton of daily capacity. This covered first- 
class construction methods throughout, designed for long 
life with minimum maintenance and renewals. A com- 
paratively. excessive amount of equipment was required 
owing to fine grinding and especially to length of treat- 
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ment necessary for a silver ore, resulting in unusually 
large tankage. On the other hand, the all-sliming design 
without concentration simplified operations and elim- 
inated the installation of concentration equipment. 


Power DISTRIBUTION 


The Pachuca district is supplied with electric power 
generated by several hydro-electric plants owned by three 
power distributing companies, practically under one con- 
trol. The main plant, owned by the Mexican Light and 
Power Co. and situated at Necaxa, Puebla, about 75 mi. 
by transmission line to the east, also furnishes energy fot 
Mexico City and El Oro. The 50-cycle alternating cur- 
rent is transmitted at 85,000 volts to the Pachuca sub- 
station, where it is stepped down to 20,000 and 6,000 volts 
for local distribution. The power is sold at the substation 
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of the purchaser on the basis of integrating wattmeter 
readings, no peak or installation loads being considered. 
A power factor of at least 80 to 85% is required of the 
purchaser, and prices vary from $42.50 to $50 per 
hp.-year, depending on the amount consumed. 

Although most of the mines are wet, there are no 
reserve steam plants in the district with the exception 
of a relatively few old steam hoists that could be used 
for baling in an emergency. Nevertheless the several 
widely separated bydro-electric plants with individual 
transmission lines provide a very reliable power supply. 

Bi 
The Benevolent Jin 
By Mark R. Lams* 


Once upon a time there was a benevolent Jin whose 
regular beat was from New York to San Francisco, via 
New Orleans. This trip, which he described to me, he 
decided to make along the route of the Union Pacific 
owing to the congestion of military transportation toward 
Mexico. Now this Jin was eight cubits tall, so that he 
was right on top of Utah before he noticed it. One 
reason for this, besides the smelter smoke, was that the 
people were buried and hidden in a fog of detail. This 
fog is not confined to Salt Lake. I do not want to give 


that impression. In other parts of the world this fog is” 


quite as thick as in Utah. 
6 in. deep. 

The fog made it difficult for the Jin to detect that 
the city was the abode of ambitious people. It was so 
dense that some of the women and all the men moved about 
with heads very low in order not to miss any details. 
This meant that a man’s back was about all that our 
benevolent Jin could see of him. As backs are developed 
with use, they covered the landscape disproportionately, 
and to such an extent that at first, not being a copper 
miner and being more acquainted with livestock, our Jin 
mistook the place for a burro farm. 

As soon as he discovered his mistake, he was filled 
with pity. He tried to attract the attention of those 
whom it seemed likely could straighten their backs. He 
pointed out the beauties of life—especially in New York— 
shouted, in fact did everything that his limited intelli- 
gence could suggest to get their heads above the fog, but 
to no avail. He then set about to find a way to distinguish 
between those who had aspirations and those who were 
hopeless detailers. 

Now you should know that our Jin was among the 
most powerful in his own line of work, which had been 
among simple folk, usually consisting of improving crops, 
fattening burros, eradicating cattle pests and providing 
hospitals. But as this Utah job was more a mental than 
a physical task, he decided to get expert advice. 

It would naturally be supposed that the men best posted 
on the conditions and remedies for Utah would be J 
of New York, the high seas, and elsewhere, and as even 
a Jin would know that, our hero repaired thither hastily. 
When he had stated his problem, J 
sorrowfully. 

“My dear colleague,” he said, “you are new at this 
business. Better stick to your own line. I have been 
trying to help those people for years, and am discouragec” 
He sighed hopelessly, and after buying a few mines, 
went on: 


As everyone knows, it is 4 ft. 








*Allis-Chalmers Co., Santiago, Chile. 
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“T have hung up beautiful tempting jewels—and jobs— 
well within the reach of all my people, and have even 
provided stepladders for getting to them, but those backs 
you saw have grown stiff, bending over details.” 

After pensively signing a few checks for two million or 
more dollars, he continued: 

“T confess that I am at sea-on this job. Perhaps the 
prizes have been too large or have been held so that they 
looked as out-of-reach as the stars. Perhaps those detail- 
ers thought others better fitted to win the prizes, or they 
may be just plain lazy. Quite likely it is a mixture of 
all these.” 

He stopped, bought a smeltery, and after a moment, 
went on: 

“If you knew how I would enjoy and appreciate your 
success in this venture, you would be still more anxious 
to succeed. All my work would be play if the men at 
these plants would straighten their backs from time to 
time, and get their heads out of the fog of details.” 

J stopped and was silent for a long time, staring 
disconcertingly at the Jin, who waited in respectful 
silence. The gentle reader of course knows who J 
is and he is known to all Jinn since the time of his 
birth. He is held up to all of them as the most power- 
ful human Jin. Our benevolent Jin considered this the 
opportunity of a lifetime and so waited breathlessly for 
what would follow. After attending to the necessary 
detailed arrangements for maintaining the earth in bal- 
lance while steam-shoveling a Western mine, J sighed 
again and went on: 











THe GREATEST PROBLEM 

“This is just my one serious problem and I am afraid 
that it will never be solved. The master Jin himself is 
powerless where he has not the spark of desire to work 
upon, and I know my limitations.” 

He paused long enough to put his feet on his desk-— 
because he believes that all supermen should devote a part 
of the day to thought—and then continued: 

“Others, like the editor of the Journal, are constantly 
holding out tempting prizes well within the reach of any 
of those men and are ever ready to smooth the path to 
fame with their powerful publisobiles, but few men can 
see the prizes and the path, while buried in the fog.” 

He pressed a button which started a 10,000-ton unit, 
bought a province in Russia—and then hesitated as to 
where the cables should be sent for the right men. No 
other task causes him to hesitate. 

“T have decided,” he said, finally, “that it will do no 
harm for you to make a trial.” 

With him, to decide is to act. The bewildered Jin 
went hurtling through space toward Utah, faster than 
ever Jin traveled before. He had not realized how every 
force of nature had been harnessed to copper. 

After arriving, he tried to talk to the busiest, hoping 
to get a hint that would dispel his perplexity. But every- 
one was busy on details. True, it was no unusual thing 
to see women standing upright, seeing things clearly 
above the fog, yet unable to persuade their men to glance 
up. Upon such and occasion a husband might say to 
his wife; “Here, take this five hundred and run down to 
Salt Lake and don’t come back until it is all gone. I 
cannot go with you. It is vitally important to the com- 
pany that I stay here and complete this detail, as no one 
else can do it but me.” 
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And down would go his head into the fog again, and 
his back would look like all other backs to J in New 
York. 

The wife would look at the five hundred and at the 
hack and then sigh and perhaps go off to Salt Lake and 
spend a hundred or two and keep the other three against’ 
the rainy day when the head comes out of the fog for 
the last time. 

The Jin could easily talk to the women. One sug- 
vested a cut in wages as a sort of eye-opener and back- 
straightener. What seemed the most practical woman 
suggested a little real shining gold—say two twenties, 
tied together so as to chink invitingly and supported by 
a very light string, tied to a pencil but easily broken. 
This gold was to be held within easy reach of absolutely 
every man there. She said it might take a day or two 
to catch their attention, but that surely within a week 
every man would make at least one quick grab. Wouldn't 
it seem likely to you that by almost forcing it into their 
hands, the detailers could acquire at least a longing 
sufficient to make them look up and about for more of 
this easy pencil money ? 

At least the lady convinced the Jin, and he rushed 
away to New York to lay the scheme before J——— and 
get his approval. 

The latter laughed and approved, but had no hopes of 
results. 

“You may try it for two months,” he said. “As for the 
money, offer real money—not Jin money.” He paused. 











GoLp BAIT ON A STRING 


“T cannot buy the gold for you, as such a purchase 
could not be slipped past McG You see it would 
be an unauthorized expense, as no good will result. But 
I will supply the string.” 

He opened a drawer and withdrew the end of a stout 
cord. 

“This is unbreakable,” he said. “Tie your gold with 
this. In this way I shall know if you get results. Be- 
sides that, the man who grasps the gold will have a string 
on his desk,” and he chuckled at the absurdity of hoping 
for results. He closed the drawer, leaving just enough 
room for the string to pay out. 

The Jin waited for instructions as to where to get the 
real gold, hoping that the task would not be too heavy 
for him. 

“As for the gold,” J went on, “it is a good prac- 
tice to use that of others, so far as possible.” He jingled 
some gold eagles in his own pocket, but instead of offering 
these, he said: 

“See the editor of the Journal. Get him interested and 
he will supply the necessary gold in the hope that the 
detailer will use the pencil for him in exchange for the 
coins.” 








As the editor had been trying for the same results for 
years, there was no difficulty in talking him into the 
scheme, but he was no more hopeful than J—-— and knew 
that his money would remain largely untouched. 

If every effort made by the Jin were described, this 
story would be too long. He worked like the slave he is, 
urged wives to urge husbands to look up, and held the 
glittering, tinkling gold before the eyes of each man. He 
even told who supplied the string—but the fog was too 
dense. 
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Now this pencil gold is quite different from detail 
money. The latter comes as a matter of course—and goes 
that way also. It has strings on it, but they lead nowhere 
except to the grocer and his tribe. 

Pencil money is velvet, is always unexpected and causes 
the pleasantest sensation imaginable. Merely to think of 
it is a delight and actually to receive it is incredible. 

But the Jin tore his hair in despair as the days passed 
and no one touched the pencil gold as it swung back and 
forth in the sun just above the fog, glistening like a 
lighthouse and chiming like a dividend. He dangled the 
money right into the hands of the detailers, but they 
dropped it, preferring other things. One pushed the 
coins away to take up a test tube. Another preferred a 
monkey wrench, though others could better use it. 

Our Jin resorted to all sorts of tricks. Unexpected 
bills would be put over onto a likely looking detailer 
whose back reached nearly to the top of the fog. Or a 
wife would be persuaded to pretend illness. These 
tricks would usually bring a head nearly out of a fog, 
and sometimes the detailer would begin to reach for the 
pencil gold, but always a nut or a bolt or a drawing would 
catch his eye, and down the head would go again, never 
rising far enough to see the cord reaching to New York. 

The benevolent Jin gave up the effort. He returned 
the pencil gold to the editor and cabled briefly to J 
who, reading, seemed to grow older. 

“Lad,” he said to the office boy, “wind up the cord.” 

The cable said: 

“J——-, New York. You knew best. They are hope- 
less. Have released string. B. Jin.” 

Gentle reader, for “Utah” read your own job. For 
“detail money” see your own miserably small pay check. 
Publishing something you know is not vanity. Reserving 
it is. Some engineers are so successful that they do not 
now need to seek publicity (proper professional publicity ). 
It seeks them. But you are not in that class. You 
know who J. is in your case. But does he know you, 
or does he only see your back ? 








’ 








Computing Imcome Taxes 
By A. L. H. Srreet* 


In computing income taxes collectible from a_ lessee 
of mining property who is developing the property on 
a royalty basis, although he is entitled to a deduction 
in the assessment to cover royalties paid the lessor, he 
is not entitled to a deduction on account of ore depre- 
ciation resulting from removal of ore mined. So held 
the Wisconsin Supreme Court lately in the case of Klar 
Piquett Mining Co. vs. Town of Platteville, 157 North- 
western Reporter, 763. It was unsuccessfully claimed 
by a lessee in this case that the last-mentioned deduction 
was proper on the theory of the lessee’s ownership of 
underlying ore. 

The reason for the decision appears in the following 
extract thereof: “The price paid by the lessee of a 
mine for ore taken out measures the cost of the raw 
material to him in the form in which he takes it. To 
this, of course, must be added the cost of mining and 
marketing, including depreciation to plant and other 
proper expense connected with the business, to arrive at 
the actual cost thereof.” 


*Attorney at law, 829 Security Building, Minneapolis, Minn. 
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The Chemistry of Minerals 


By Josrpu E. Poeur* 





SYNOPSIS—The chemical composition of a min- 
eral is rarely limited to those elements that give 
it its characteristics and as which it is usually 
known. The discussion here bears upon the im- 
purities usually present and their effect upon some 
minerals, 





The idea that all minerals are natural substances with 
definite chemical and physical properties must be modi- 
fied, for it is now well known that the chemical composi- 
tion and physical properties of many minerals—of most 
minerals indeed—vary within certain limits. These 
variations for the most part are not to be attributed to 
chance impurities having fortuitous connection only with 
the mineral, but rather are inherent in the chemical make- 
up of the mineral itself and are therefore to be looked 
upon as characteristic, just as definite properties are 
regarded as critical and diagnostic. 

Chemical composition has long been recognized as a 
fundamental feature of minerals, conditioning the other 
properties. Customarily it is expressed by means of exact 
chemical formulas: CaCO, for calcite, KAISi,0, (better 
written K,O Al,O, 6SiO,) for orthoclase, and so on. A 
formula is derived from a quantitative analysis and repre- 
sents the proportions in which the component elements 
combine. Rarely does an analysis of a mineral yield 
results that agree absolutely with the theoretical or ideal 
composition indicated by its formula. In the case of 
minerals of simple composition, such as quartz, gypsum 
and fluorite, the difference is slight and lies within the 
errors of analysis. With minerals of more complicated 
composition, however, and indeed with many of simple 
composition, the variation is greater than can be attrib- 
uted to the analyst, whose errors may now be held within 
reasonable bounds, and expresses a characteristic of the 
mineral itself. To focus upon the constancy of minerals 
and overlook their variability is to miss half their 
meaning. 

In light of our present knowledge, chemical variability 
among minerals may be attributed to several factors 
among what are intercrystallized impurities, adsorption 
of foreign material by colloidal minerals (a form of solid 
solution), solid solution of isomorphous crystalline sub- 
stances, solid solution of nonisomorphous crystalline sub- 
stances and chemical alteration. 


FOREIGN MATERIAL PRESENT IN CRYSTALS 


Minerals form in several ways—they are deposited from 
solutions either hot or cold; they separate from molten 
rock material (magma) ; they are deposited by vapors and 
gases, ete. The conditions attending their formations are 
complex, many chemical elements are present, and ideal 
purity is seldom attained. 

If the mineral has time and opportunity to crystallize, 
it attempts to attract to itself only its own elements and 


to repel all foreign substances approaching its neighbor-. 


hood. Some alien material, however, almost invariably 
becomes entangled and tends to crystallize as minute crys- 





*Associate professor of geology, Northwestern University, 
Evanston, Ill. 


tals, contaminating the purity of their host. Few trans- 
parent minerals, if thinly sliced and viewed under the 
high power of a petrographic microscope, fail to show a 
varying number of such foreign bodies. Even quartz, 
which ranks among the purest of minerals, often contains 
tiny bubbles of liquid carbon dioxide or other impurities 
and thus falls short of absolute integrity. And since the 
metallographic microscope has been directed to polished 
surfaces of opaque ore minerals, many of these have 
displayed an intimate intercrystallization of associated 
minerals, in some instances visible only under the highest 
attainable magnifications. The minute graphic inter- 
growths of bornite and chalcoeite noted in ores from 
Virgilina in Virginia, Mount Lyell in Tasmania, and 
Butte in Montana attest the tendency of sulphide min- 
erals to intercrystallize. 

There is every reason to believe that crystallized impur- 
ities range down to submicroscopic size; the limit of 
microscopic visibility is ‘set by the wave length of light, 
a breadth requiring thousands of molecules to span and 
giving ample space for crystallization.t Many cbserva- 
tions bear out this belief. The titaniferous magnetites, for 
example, as shown by detailed microscopic studies, made 
by J. T. Singewald, Jr., for the Bureau of Mines, consist 
of intergrowths of magnetite and ilmenite, the latter in 
many cases present as minute lamelle ranging down to 
0.001 mm. and smaller in width; yet some specimens in 
which no ilmenite was microscopically visible analyzed 
as high as 6% Ti, a result strongly suggesting the pres- 
ence of nonmicroscopically visible ilmenite.? 

Cupriferous pyrite forms a second example; for while 
the copper value has been shown repeatedly to be due to 
intergrown chalcopyrite, in some ores, notably those from 
Mount Lyell in Tasmania, copper was detected in frag- 
ments free from microscopically visible chalcopyrite, yet 
adjoining pieces of ore invariably disclosed chaleopyrite 
in minute microscopic development. Of course we must 
draw the line somewhere between physical intergrowth 
(intercrystallization) and molecular intergrowth (solid 
solution), but the limit of microscopic visibility is too 
obviously artificial to select. 

When minerals fail to crystallize or crystallize only 
imperfectly, they possess less power to eject impurities, 
and such minerals:are apt to be more impure than well- 
crystallized ones. 


ADSORPTION IN MINERAL COMPOSITION 


This brings us to a class of minerals in which a process 
called adsorption plays an important part in conditioning 
chemical composition. This process is of chief import- 
ance among amorphous minerals—those characterized by 
lack of orderly molecular arrangement. It seems that 
minerals solidifying with molecular orientation—that is 
to say, crystallizing—tend to expel foreign material, while 
minerals solidifying with haphazard molecular assemblage 
not only lack this self-purifying power, but even in many 





1The limit of microscopic visibility varies from 0.0008 to 
0.0004 mm. 

°“Singewald, however, concluded that this result appeared 
to indicate that the magnetite molecule itself carries titanium 
in isomorphous relation with the iron, forming so-called 
“titanomagnetite.” 
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cases attract or adsorb impurities. Hence the importance 
of knowing whether we are dealing with a crystalline 
mineral or with an amorphous, or as we now say, colloidal 
one.* . 

All minerals that show an amorphous (noncrystalline) 
character under the microscope—and this condition is 
usually expressed outwardly in a wax- or gum-like appear- 
ance and rounded surfaces—are to be regarded as solid 
colloids, or gels.* 

Now, crystalline minerals have separated from ordinary 
solutions or from igneous melts or vapors. Gels, or col- 
loidal minerals, on the other hand, have formed from 
colloidal solutions. It is important, then, to understand 
clearly what a colloidal solution is and how it differs from 
a true solution. 

A true solution is a suspension in some liquid of simple 
molecules or of molecules wholly or in part broken up into 
electrically charged particles known as ions. These mole- 
cules and ions show no tendency to settle, but on the 
contrary they spread out or diffuse until they are evenly 
distributed through the solvent. They cannot be sepa- 
rated mechanically ; they are small enough to pass through 
the pores of filters, membranes and rocks. 


CoLLOIDAL SOLUTIONS AND THEIR VARIATIONS 


A colloidal.solution is one in which the dissolved sub- 
stance is finely divided, the particles being larger than the 
calculated size of molecules, yet smaller than discrete 
particles visible under the microscope. These particles 
are not in mere mechanical suspension—they are under 
other influence than gravity and viscosity. They are elec- 
trically charged (most are negative) and in constant 
motion. Unlike the particles of true solutions, they do 
not diffuse or diffuse but sluggishly, and they have little 
effect upon the boiling and freezing points of the solution. 
They are held in suspension by their surface tensions and 
electric charges; often, too, by the presence of substances 
like hydrogen sulphide or certain potassium salts, known 
as dispersing agents. Upon the escape of these agents or 
upon the addition of other substances that dissociate into 
ions bearing charges opposite to those of the colloidal 
particles (substances known as coagulating agents), or 
merely upon the evaporation of the liquid, the suspended 
matter separates. This precipitate may crystallize forth- 
with or settle slowly as a jelly, occluding some of the 
solvent and slowly hardening into a solid colloid, or gel. 
The jelly, while hardening, and even after solidification, 
acts adsorptively upon material left in solution and sup- 
plied by later solutions, drawing in and permanently 
holding more or less of such. The process seems to be 
conditioned, in part at least, by ‘the enormous surface 
exposed by colloidal aggregates and the excessive surface 
tension set up thereby and is not in the main due to 
chemical affinity in the ordinary sense. 

Now, minerals that have formed from colloidal solu- 
tions show strong variations in composition, due to this 
process of adsorption. Many are adsorption compounds, 
differing from chemical compounds in the essential fact 
that the components are not present in definite, but in 
variable, proportions. Chrysocolla, hydrous copper sili- 

®The term crystalline refers to inward structure as op- 
posed to crystallized, which signifies outward shape. Every 
crystallized mineral is crystalline, but the reverse is not true. 


he word crystalloid is convenient for designating a mineral 
that is not amorphous—that is, not a colloid. 
*A coagulated colloidal solution is called a gel because of 
its jelly-like nature. The term is also applied to a mineral 
so originating. 
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cate, is an example of such a compound. It is a typical 
colloidal mineral, amorphous, variable in composition. It 
is to be regarded, not as a definite chemical compound, 
but as a homogeneous mixture of CuO, SiO, and H,O in 
varying proportions—a solid solution of these compo- 
nents. Here the three components are essential. 

There are other colloidal minerals showing varying 
qualities of adsorbed impurities, but such occluded or 
dissolved material should be discriminated with care from 
other components which, though present in minor 
amount, give important characteristics to the mineral. 
Psilomelane forms a good example of a mineral in which 
it is difficult to distinguish between adsorbed components 
and adsorbed impurities. Chemically, it is chiefly MnO, 
with minor but variable MnO, BaO, K,O, Cu,0, H,0, ete. 
Its nucleus is MnO,, and the other compounds were 
adsorbed during formation or, in part, later. Remove 
them and the mineral breaks down; it derives certain of 
its essential qualities from them—its hardness, for exam- 
ple, from the BaO. Obviously, then, certain of these 
components must be regarded as essential components, 
even though they do not fit into any definite chemical 
formula. Indeed, they are not present in chemical com- 
bination at all. 

There is a certain type of colloidal solution, exemplified 
in nature by silicic acid and characterized by high viscos- 
ity, in which the suspended particles are not rigid but 
plastic; these solutions represent colloidal emulsions. 
Like colloidal suspensions® they harden, or set, to gels. 
Their presence even in small quantity in a colloidal sus- 
pension greatly increases the stability of the suspension ; 
hence they have been called protective colloids. They 
undoubtedly have a very important, and as yet little 
understood, bearing upon mineral formation. 

Experimental work on silicic acid and hydrates of iron, 
aluminum, chromium, etc., has shown that these com- 
pounds, hardened from a colloidal emulsion, are not 
definite hydrates, but show a water content in delicate 
adjustment with that of the surrounding atmosphere. 
May we not expect that the water of gelatinization bound 
up in natural hydrates (limonite, bauxite, etc.) may 
ultimately tell us many details of the climatic conditions 
under which such minerals developed? Indeed we already 
realize that colloidal minerals are mostly formed at or 
near the surface by the processes of weathering, while 
crystalline minerals are in general a product of greater 
depths and higher temperatures. Since weathering is 
largely dependent upon climatic conditions, we have in 
colloidal minerals a key to the climates of the past. Felix 
Cornu pointed out in 1911 that the earth could eventually 
be divided into typical gel regions of significance in condi- 
tioning plant and animal distribution. 


CHARACTERISTICS OF COLLOIDAL CONDITIONS 


As to the molecular condition of material adsorbed by 
colloidal minerals we cannot speak as yet without reser- 
vation, but from the fact that colloidal jellies present a 
difficult barrier to colloidal solutions, although they read- 
ily permit the diffusion of salts (electrolytes), we may 
presume that substances absorbed—at least those absorbed 
—at least those absorbed after the solidification of the 
mineral—are not necessarily colloidal themselves, but may 
be crystalline or in an ionized condition. Diffusion 


5‘Colloidal solutions in which the suspended particles are 
rigid—the common type of colloidal solution in nature. 
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processes (of which adsorption in colloids is one effect) 
are of far-reaching importance in nature, and have been 
recently emphasized in the researches of Liebgesang, who 
has discovered and investigated in particular a process of 
rhythmic precipitation especially potent in colloidal media 
and bearing, therefore, on mineral formation. The results 
of this process are best illustrated by the agate, which is 
no longer to be regarded as deposited in concentric bands, 
but as developed by the slow diffusion of iron salts 
through a silica jelly with precipitation of an iron com- 
pound at regular intervals through the mass. Periodic 
or rhythmic precipitation in colloidal substances may be 
produced in the chemical laboratory, and the principle 
has been advanced to explain such geological phenomena 
as weathering rings and certain types of banded ore 
structures. 

The adsorptive power of noncrystalline compounds is 
well shown during the course of a quantitative analysis by 
ferric hydroxide, which is precipitated in colloidal condi- 
tion and brings down with it phosphoric acid, boric acid, 
etc. Among mineral substances no better example could 
be adduced than fuller’s earth (a colloidal clay), which 
possesses to a notable degree the power of removing color 
from fats, oils and greases. The ability of kaolin to 
adhere to the tongue illustrates its strong adsorptive 
power. , 


Asitity To Scarrer AND. PoLarizE LIGHT 


Substances in colloidal suspension have the ability to 
scatter and polarize a beam of light. Glass can be given a 
ruby color by diffusing colloidal gold into it. Many 
minerals owe their color to traces of material present in 
colloidal suspension, and this conception is clearing away 
much of our uncertainty in the long obscure field of 
mineral coloration, even serving to explain some of the 
color changes developed upon exposure to radium emana- 
tions. Halite, for instance, has been shown to owe its 
shade in many colored varieties to diffused colloidal 
sodium. Such halite loses its color upon heating, regain- 
ing it when heated in vapors of metallic sodium or 
exposed to radium rays. 

Many minerals resemble colloids, but have internal 
fibrous or foliated structures. Such may be called meta- 
colloids, as suggested by Wherry. Examples are chal- 
cedony, limonite, malachite, serpentine, etc. These were 
originally colloidal, but have become more or less crystal- 
line through simple molecular arrangement. Adsorption 
occurs in metacolloids, so the crystallinity of such com- 
pounds does not guarantee their purity. 

In some minerals we may have a mixture of crystalline 
and colloidal components. For example, meerschaum 
(sepiolite) from the Grecian Peninsula has been shown 
to consist of a mixture of a fibrous silicate of constant 
properties with a gel. This gel portion was found to stain 
intensely, a result of its adsorptive power, while the 
crystalline portion was unaffected in the presence of the 
stain. It is supposed that the mineral was originally 
deposited as a colloid and that the crystalloid formed 
slowly from the colloid, the change not having proceeded 
to completeness. Bauxite from Arkansas has lately been 
described by W. J. Mead as composed principally of a 
mixture, in variable proportions, of crystalline and 





‘It should be remembered that any substance, amorphous 
or crystalline, may take on the colloidal condition, and con- 
versely that colloidal solutions may give rise to either crystal- 
loids or gels, although the latter are the usual products. 
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amorphous Al,O, 3H,0, a substance existing independ- 
ently as the mineral gibbsite. The tendency in the past 
with this information would be to demote bauxite from 
the rank of a mineral. Yet we now look upon bauxite as 
a distinct species, though both chemically and physically 
unhomogeneous. 


PHASES OF SOLID SOLUTIONS 


We come now to crystalline minerals that show varia- 
tions in composition not due to impurities mechanically 
enclosed nor, as in colloidal minerals, to substances 
adsorbed, but arising from the fact that such minerals 
represent varying mixtures of two or more orderly sets of 
molecules. There are two types of such homogeneous 
molecular mixtures, or solid solutions’? as they have been 
termed: The first where the substances are similar in 
character and mutually replaceable without greatly modi- 
fying the character of the resulting mineral; the second 
where the substances are dissimilar and not mutually 


replaceable, the resulting mineral differing greatly accord- 


ing to the relative proportions of the components. The 
first, which may be called the isomorphous-mixture type 
of solid solution, has long been known and _ studied, 
whereas the importance of the second, which may be 
termed the mix-crystal type of solid solution, has not been 
adequately recognized. 

Many compounds of allied chemical composition show 
nearly identical crystal forms and closely related prop- 
erties. Such compounds are isomorphous—that is, of the 
same form. For example: 


Ca 0 5 bh eh. 2S CaCO,—Rhombohedral crystallization 
TN eae MzgCO;—Rhombohedral crystallization 
PIONEER cd eedctieudeeae FeCO;—Rhombohedral crystallization 


Isomorphous compounds are capable of mixing in varying 
proportions to form solids that appear perfectly homo- 
geneous under the highest magnifications of the micro- 
scope. The resulting substance may be looked upon as a 
mutual interpenetration of two like molecular structures, 
a complete merging of components to form a new product. 
Isomorphous compounds are miscible in the solid state 
just as alcohol and water in the liquid condition. 

Many minerals are isomorphous mixtures of two or 
more components. Thus the mineral ankerite is an 
isomorphous mixture of calcium carbonate, magnesium 
carbonate and iron carbonate; rCaCO, + yMgCO, + 
zFeCO,, or, as the formula is usually written, (Ca,Mg,Fe) 
CO,. This means that the proportions of the carbonates 
of calcium, magnesium, and iron are variable; or express- 
ing the same thing in another way, that we have calcite — 
(CaCO,) with part of its calcium replaced by an equiva- 
lent quantity of magnesium and iron.* Only elements 
capable of forming with the CO, radical a compound of 
the same form as calcite would be able to enter into such 
relationship. In some ankerites a small percentage of 
manganese is present. Now, manganese forms a carbon: 
ate (MnCO,, the mineral ‘rhodochrosite), which is rhom- 
bohedral, hence we regard the manganese carbonate as 
present in isomorphous relationship. 

The isomorphous components of minerals are called 
isomorphs. In some minerals two or more isomorphs mix 
in all proportions, giving rise to isomorphous series (as in 





7The term “solid solution” was applied to crystalloids long 
before it was seen to be applicable to colloidal minerals. 


8Isomorphous replacement, a term often used, refers to the 
introduction of an isomorphous compound into a substance, 
and a mineral showing isomorphous replacement is merely an 
isomorphous mixture. 
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the case of plagioclase feldspars) ; in other minerals one 
isomorph dominates the others (one or more). The 
second condition is the more common, and a great many 
minerals owe their chemical variability to the presence of 
isomorphs in small amounts. For instance, sphalerite 
(ZnS) generally carries more or less iron—present in the 
form of an isomorph (FeS) so that the formula of sphal- 
erite is correctly written ZnS + yFeS, in which z always 
exceeds y. 

The plagioclase feldspars form a striking example of a 
mineral series that represents all mixtures of two 
isomorphs. We may express their composition thus: 


THE PLAGIOCLASE FELDSPAR SERIES 


Na.O Al,O3 6SiO2z = Ab (albite molecule) 
Ee ee Ab; Any — AbsAn, 


Oligoclase eeeovcsecs Abs An; — AbsAn; 
Andesine .......... Abs An; — Ab,An; 
Labradorite ....... Ab; An; — Ab, Ang 
Bytownite .........Ab; Ans — Ab; Ang 
DORERIES: cop scccs Ab; A Ab,An; 


ng — Ab 
CaO AleOs 2SiO. = An (anorthite molecule) 


While all the members of this series crystallize in the 
triclinic system, certain of their properties, such as indices 
of refraction, vary progressively as more of the anorthite 
molecule enters in. Indeed, the chemical composition of 
a plagioclase feldspar may be very accurately and con- 
veniently determined by measurement of its physical 
properties. A further complication in composition is 
caused by the fact that a single crystal of a plagioclase 
feldspar may be zonally developed, the zones differing in 
composition. This structure is not uncommon, and the 
innermost zone is apt to be the most calcic, the successive 
zones outward ranging more and more sodic. But here we 
have in reality an intergrowth between two or more min- 
erals, even though such minerals be closely allied members 
of an isomorphous series. This same sort of thing is seen 
within many isomorphous series. 


IsomorPus By TuNnGsTATES OF IRON AND MANGANESE 


Another notable example of isomorphs admixed in all 
proportions is formed by the tungstates of iron and man- 
ganese, well described by W. T. Schaller in Bulletin 583 
of the United States Geological Survey. A total of 95 
analyses have been made of members of this series, which 
are found to range all the way from nearly pure FeWO, 
through intermediate mixtures of FeWO, and MnWO, 
to almost pure MnWO,. It becomes necessary then either 
to consider the whole range as embracing a single mineral 
or to make arbitrary divisions and assign a mineral name 
to each. As the mineral names ferberite, wolframite and 
hiibnerite were already in use for natural compounds 
falling within this series, Schaller proposed that these 
names be maintained but confined to particular combina- 
tions, as 

FewoO, = Ferberite (pure to 20% hiibnerite molecule) 
(Fe,Mn)WOQO, = Wolframite (ferberite molecule 80%—20%) 


(Fe,Mn)WO, = Wolframite (hiibnerite molecule 20%—80%) 
MnWwQ, = Hiibnerite (20% ferberite molecule to pure) 


The point has been raised by E. T. Wherry that such 
“arbitrarily partitioned-off portions of isomorphous series 
are not to be regarded as definite minerals,” and he pro- 
poses that in all such cases it is better to use chemical 
prefixes to indicate where in the series a mineral substance 
lies; thus, for example, calling ferberite a ferro-wol- 
framite, hiibnerite a mangano-wolframite and so on. But 
this is merely a question of nomenclature; the fact 
remains that here we have a range of compositions, and 
while a given specimen corresponds to a definite point in 
this range, no two specimens may be expected to be 
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chemically the same, and the mineralogic unit is not a 
point nor even any arbitrary section, but the entire range 
itself. 

The physical properties of any mineral affected by 
isomorphism are modified by the isomorph entering in 
proportion to its character and amount. And the modi- 
fication is in general a perfectly regular one, capable of 
being expressed graphically by curves, so that when the 
relation between composition and properties is worked out 
in detail fora given mineral, the physical measurements 
assume a new meaning, conveying chemical information 
that could not be obtained otherwise than through a 
laborious analysis. 


ANOTHER VARIATION OF SOLID SOLUTIONS 


We have just considered a type of solid solution com- 
mon among crystalline minerals, in which the component 
substances are closely related chemically and replace one 
another in the crystal structure. We now come to a 
second type of solid solution of equal rank with the first 
named, its importance as yet scarcely recognized, which 
has been termed the mix-crystal type. This is a solid 
solution in which the component substances are widely 
different in character—so different that they are noniso- 
morphous and not mutually replaceable in the crystal 
structure, but upon mixing give a new type of crystal 
structure, a compromise between the two merging ones. 
Among minerals this kind of solid solution may show 
itself through small ranges where one component dom- 
inates and the other enters in small proportion only, 
affecting but slightly the physical character of the min- 
eral ; or we may find the two components mixing through 
a wide range or even in all proportions, giving rise to a 
series of distinct minerals differing markedly in crystal- 
lization and other properties. 

The composition of a number of minerals has been 
cle:red up by an application of these ideas of solid solu- 
tion to their study. The mineral nephelite forms a good 
example. Its composition approximates NaAISiO,, but 
many specimens hold 2% too much silica to be consistent 
with this formula. This fact has long been puzzling, and 
the formula of nephelite has consequently been in dispute, 
but recent investigation goes to show that this excess of 
silica exists in the mineral dissolved in the NaAISiO,. 
The molecular condition of this “dissolved” silica is not 
definitely known, but it has been suggested that it is 
present in the form of NaAISi,0,, a compound existing 
independently as the mineral albite. If the excess silica 
is present in this molecular condition, then we have 
tricline albite dissolved in hexagonal nephelite up to 2% 
in quantity, that figure apparently representing the 
“saturation limit” of nephelite to albite.® 

Pyrrhotite forms a second example, with its sulphur 
content varying from 36.3% to over 40% without causing 
marked change in properties. If the excess of sulphur 
be regarded as present in solid solution, dissolved in the 
normal pyrrhotite, then the variation in composition 
found in this mineral becomes readily understandable. 
Thus pyrrhotite is theoretically FeS (a compound found 
only in meteorites) but practically FeS + variable 8, the 
sulphur above that required for the FeS molecules rang- 
ing up to 6%. The dissolved character of this extra 





*It need scarcely be pointed out that such a question can- 
not be settled by the microscope, for the dissolved material 
is present in submicroscopic condition and does not affect the 
homogeneous appearance of the mineral. 
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sulphur has been proved in the Carnegie Geophysical 
Laboratory at Washington by actually dissolving sulphur 
in synthetic FeS up to a maximum of 6.04% at 600°. 

E. H. Kraus and J. P. Goldsberry have recently com- 
pleted a very suggestive study of bornite, a mineral whose 
formula has long been in doubt, owing to a striking 
divergence in the results of analyses of specimens from 
different localities. These investigators show that bornite 
is not a definite compound in the ordinary sense, but is 
made up of a mixture of Fe,S, (a compound not found 
uncombined in nature) and Cu,8 in proportions ranging 
from 3Cu,S Fe,8, to 38Cu,S Fe,8,, the majority of anal- 
yses corresponding to 5Cu,S Fe,8,(Cu,FeS,), which 
represents the dominant type of bornite found in nature.’° 
These mixtures are not confined to the range occupied 
by bornite, but in other combinations give rise to the 
common chalcopyrite and chalcocite and the rare copper- 
iron sulphide, barnhardtite, as indicated in the accom- 
panying tabulations: 

THE COPPER-SULPHIDE COMBINATIONS 


Fez 
CNOONEG (bits Scie eek etetumesc secede eeewes Cu.S Fe2Ss; 
ON CERURUD <5: < din'4 aust. 6 ol 6 «: Ra bao eetne oe ames 2CueS FeSs 
MPEUE Gin ocd soe Cece e esate octee ds eudeeees 3CuLS FeSs 
4CueS8 Fe2S3 
5CueS FeSs etc. 
GUAIGGGTER diode cA werinkacitiewcdwawviackisdwneeien s Cu.S 


Other series of sulphide minerals, such as the As,S-PbS 
series, the Sb,S,-PbS series, etc., are shown to be analogous 
in make-up to the Fe,S,-Cu,S series, and a great number 
of other minerals may be regarded as derived from mem- 
bers of these series by isomorphous replacement in one or 
both component parts. 


THREE TYPES OF SOLID SOLUTION 


Solid solution is not confined to crystalline minerals, 
but shows itself, as we have seen, in colloidal ones also— 
for example, in chrysocolla. Thus we may have three 
types of solid solution, according to whether the com- 
ponents are (1) isomorphous crystalloids, (2) noniso- 
morphous crystalloids or (3) colloids. Variations in com- 
position may arise further through isomorphous replace- 
ment in one or both members of a nonisomorphous 
mixture or through a mutual solution of a crystalloid and 
a colloid. 

We come now to a consideration of those changes that 
may take place within the mineral itself to alter its make- 
up. We know that conditions within the earth’s crust are 
constantly changing and that minerals are often subjected 
to surroundings unfriendly to their existence. As in 
organic nature, so among minerals, there is a struggle for 
existence. Minerals are stable only in the habitat of their 
birth; with changing conditions somes chemical attack. 
Hence the tendency of minerals to alter. So today a 
chemical examination always precedes the quantitative 
analysis, not only for the purpose of detecting crystallized 
impurities, but also to determine if chemical alteration 
has taken place. And while well-developed crystals are 
usually most free from chemical degradations, even these 
may show incipient alteration, so insidious and penetrat- 
ing are forces hostile. Examples are too abundant to 
enumerate, from the olivine with its microscopic network 
of serpentine to the complete pseudomorph, where we 
find, for example, that a crystal of pyrite (FeS,) has 
changed completely to hydrated iron oxide (limonite). 





wA, F. Rogers, commenting on the work of Kraus and 


Goldsberry, has advanced the belief that bornite is a solid so- 
lution of CueS in CusgFeS:, the variable composition being due 
to the variable quantity of CueS held in solution. 
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Minerals vary greatly in their inherent susceptibility 
to decay. Some, like quartz, inert chemically, are stable 
under varied conditions ; others. like marcasite, extremely 
sensitive to surroundings, alter with ease and rapidity, 
even amid the sequestered surroundings of a mineral 
cabinet. So prone indeed are some minerals to decay that 
perfectly fresh specimens have never been obtained, and 
with such it becomes necessary to interpolate, so to speak, 
using the knowledge gained from other minerals to arrive 
at an understanding of these altered examples. 

B 


Chromite Production 
Increasing 


The chromic ore mines of the Pacific Coast have been | 
recently examined by J. S. Diller, of the United States 
Geological Survey, who reports an increase of production 
since the transcontinental railroads have so reduced 
freight rates as to enable the chrome ore produced on the 
Pacific Coast to compete with the ore imported on the 
Atlantic border. 

For many years California has been the only state pro- 
ducing chromite, and it is still the chief producer. Its 
production is far greater than ever before. Its output 
during the first six months of 1916 was more than three 
times the greatest annual yield of former years and is still 
increasing. The chief producing areas are the belts of 
serpentine in the Sierra Nevada and Coast Ranges, which 
are distributed through a score of counties. Shasta 
County is still the greatest producer and contains the 
largest ore body yet discovered in the state. 

Nearly all chrome ore is taken out of open quarries. 
Most of the orebodies are small and ienticular in shape, 
containing from 1 to 200 long tons of ore. Few contain 
as much as 1,000 long tons of ore. Bodies of chrome ore 
have recently been discovered in different parts of Oregon, 
where production has already begun. The development 
of some promising bodies js awaited with interest. 


2 
Conditions at Pachuca, Mexico 


Operating conditions in Mexico during the last few 
years have been affected by many unusual difficulties, 
although the Pachuca district, perhaps, has been as good 
as any for maintaining a fair rate of work. This has 
been due principally to its advantageous geographical lo- 
cation, numerous railroad connections and steady power 
service. Added to these favorable factors, there has been 
codperation among the mining companies and considera- 
ble resourcefulness in looking after the labor and in 
bringing in supplies. 

Like other countries at present under strain, Mexico 
has found it necessary materially to increase all taxes, 
including those on mining property and on metals pro- 
duced and exported. Luckily the prevailing high metal 
prices still enable the silver and base-metal producers to 
make a profit, but the gold-mine owner is hard hit with 
no rise in the market price of his product to offset stead- 
ily increasing costs as affected by the taxes, higher prices 
for supplies, ete. The labor outlook is not encouraging. 
As a natural outcome of several years of revolutions, 
labor is also passing through a similar period of unrest 
and much tact combined with fair and firm treatment 
will be necessary to meet this situation ‘successfully. 
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Details of Practical Mining ? 
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Ventilation at Wallaroo Mines 


The increasing depths at Wallaroo mines and the 
lengthy levels to be operated emphasized the importance 
of providing the best ventilation possible, says the annual 
report for 1915 of the Wallaroo & Moonta Mining and 
Smelting Co., Adelaide, South Australia. A great deal of 
work has been done to improve the circulation of the air 
currents, in connection with which a Sirocco fan has been 
installed at Office shaft. This additional fan, in conjunc- 
tion with those controlling the drafts at Boor’s and 
Hughes’ shafts, has provided a much more satisfactory 
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SHAFT AND VENTILATION SYSTEM AT WALLAROO, 
AUSTRALIA 


atmosphere than would otherwise have been possible in 
connection with the rapidly increasing depths to which it 
has been necessary to extend operations. The shafts men- 
tioned have been deepened so that they may command the 
air currents at the lower levels. Special attention has also 
been paid to the maintenance of subsidiary fans, besides 
over 350 doors in the levels throughout the mine, as well 
as to a considerable number of “stoppings” at various 
places. The accompanying illustration shows a section 
of the ventilating arrangements in the workings at Walla- 
roo mines and gives some idea of the magnitude of the 
scheme in operation and the efforts being made to give 
the best possible conditions in the working faces. The 
six shafts are shown, their comparative depths and the 
level communications at various depths. The shafts 
equipped with ventilating apparatus are noted with the 
volume of air moved per minute. 


An Ingenious Valve Indicator* 
By 8S. F. JETER 


The need for an indicator or telltale to show the exact 
position of a throttle or other valve, particularly where 
it is not readily accessible for trial, is often experienced 
by engineers. The writer recently saw a simple and in- 
genious device for this purpose, which is applicable to any 
type where the stem travels with the valve. Such a con- 
trivance is used on the throttle valves of the large recip- 
rocating units at the Pratt Street power house of the 
United Railways and Electric Co., of Baltimore, Md., 
and was designed by Malcolm Wright, chief engineer. 

The construction and operation are shown in the illus- 
tration, where A is the valve spindle and B a graduated 
quadrant fastened rigidly to the body of the valve. The 
pointer C is fastened to the quadrant, but is free to 
revolve over its face. The center of pointer C is pierced 
by a square hole that fits neatly over a square rod D. 
The rod D, through a clamp £, is made to follow the 
movement of the valve stem in and out as the valve is 
operated, and the part of D that engages the pointer C 
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is twisted so that from the open to the closed position 
of the valve the pointer C will travel 180° over the 
quadrant. 

se 


A Drill-Collaring Machine 
By E. W. R. BurcueErt 


A contrivance for upsetting collars on mine drills and 
augers has been devised in the blacksmith shop of the 
Republic Iron and Steel Co., at Gilbert, Minn., which has 
given satisfactory service. The parts were made entirely 
of scrap material, consequently the cost was small. As 
will be seen in the illustration, a piece of 12-in, pipe 
is placed under the shop floor in a vertical position, its 


*“Power,” June 27, 1916. 
*Gilbert, Minn. 
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top flush with the floor. The pipe rests on the top of 
an old car wheel that has been plugged up with iron and 
planed on one side, the planed side being placed up. 
This arrangement permits the handling of long drills. 
When the device is not in use, the hole is covered with 
an iron lid, D. 

Three types of drills are in use—3, 4 and 5 ft. in 
length—for which there are three lengths of 6-in. pipe, 
as indicated. ach piece of pipe is fitted with a flange 
to keep it in a vertical position. In upsetting auger 
drills a piece of steel 9 in. long is used. The collar is 
upset in a manner similar to that used for the drills, 
the die being placed on the steam hammer or other solid 
surface instead of on the 6-in. pipe. After the collar is 
made, the piece is welded to the auger proper. The die 
B is made from an old locomotive axle and is fitted 
with a set of handles C. The cup A is of tool steel and 
tempered on top. It can be made with either a circular 
or a hexagonal hole. When a circular hole is used, it 
is necessary to reheat the end of the drill and reshape 
it slightly. In either case the outer end of the hole is 
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DETAILS OF COLLARING MACHINE 


made a little larger than the inner end to allow the drill 
to slip off more readily. 

In upsetting the collar on the drill, the end of the 
steel is first heated to the proper temperature and then 
dropped through the hole in the die, heated end up, and 
the cup placed over the end. The cup is then hammered 
down quickly, causing the steel to spread out below the 
end of the cup and forming the collar. The hole in 
hollow-drill steel is not closed up in this process. The 
drill is removed with the die by means of the handles, a 
tap on the end of the drill being sufficient to loosen it. 

@ 
An Inexpensive Exploration 
Plant 


Often the preliminary examination of a prospect war- 
rants a small amount of development work prior to a 
more detailed examination. The necessary plant to ac- 
complish this must be cheap, easily available and in good 
enough condition to last out the short time it is in op- 
eration without excessive renewals. 

Being called upon for a plant of this character in a 
region where mining was not a common industry and 
which was a prohibitive distance from mine-supply 
houses, it was necessary to procure what equipment was 
available rather than specially designed apparatus. 
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A canvass was first made of the two nearest large cities 
to find the general cost of pumps, piping, hoists, com- 
pressors, etc. A visit to a few dealers in this type of 
machinery soon showed that the cost of new machinery 
was prohibitive. A tour of the second-hand machinery 
dealers gave much more favorable results. With a little 
dickering it was possible to make an arrangement with 
them whereby machinery could be bought in good second- 
hand condition—that is, in operating order for a short 
time—and if brought back in acceptable condition within 
a year, a refund of 50% allowed. 

A horizontal wood-burning boiler of the type used for 
operating small sawmills, about 15 to 20 hp., cost $150. 
A hoist of 2 tons capacity, of the type used in connection 
with hoisting masts in construction work, was available 
at $125. A small boiler-feed pump, having a capacity 
of 35 gal. per min., cost $60. A small air compressor 
cost $150. Three air drills from a quarry cost $60 each. 
Four contractors’ hand-dump cars cost $25 each. A 
crude skip was made by the second-hand dealer out of an 
iron barrel and two pairs of car wheels for $50. Pipe 
fittings, pipe, track, drills and tools cost $185. This 
entire plant thus cost $1,000, with a possible return of 
$400 if the large pieces were returned within a year in 
any usable condition. Of course the pipe, drill steels, 
etc., were best counted as nonreturnable. 

Such a plant was capable of considerable flexibility in 
use. The pump could be used for sinking or could be 
given a permanent location at the completion of sinking 
operations. An arrangement of valves provided for the 
use of the hoist or compressor at will. 

A plant of this character is crude, inefficient and try- 
ing on the nerves of the operator, but it can be made 
to operate and will greatly assist the development of a 
property at the minimum outlay for the plant. 
® 


Sampling Placer-Gravel 
Deposits 
By Irvine HeErr* 


It was desired to determine as closely as possible, be- 
fore starting to drill a certain gravel deposit, what would 
be the probability of obtaining reasonably accurate results 
with a given number of holes and the advantage of in- 
creasing the number of holes with variable spacing. The 
deposit in question had already been partly worked by 
hydraulic methods and was known to consist of a major 
portion of low-grade gravel with occasional portions con- 
taining fairly rich paystreaks near the bedrock, and also 
irregular areas of enrichment on the bedrock. These 
rich portions were irregular both in area and in location. 

In order to obtain this information the following ex- 
periment was tried: A field 10 in. square was laid 
out on a piece of tracing cloth to represent a gravel 
deposit 2,000 ft. square. On this miniature field 
irregular areas of varying size, shape and location were 
plotted to represent the rich areas, and the total area of 
these patches was made for convenience one-tenth of the 
total area of the field. They were assumed to increase the 
average value of the gravel overlying them to $0.25 per 
cu.yd.; and the remaining nine-tenths of the field was 
assigned an even value throughout of $0.05 per cu.yd. 
The average for the entire field was $0.07 per cu.yd. 


*Mining engineer, Cambridge, Mass. 
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The various drilling systems were plotted on cross- 
section paper, each 1 in. square representing an area 400 
ft. square, or 1% of the area of the field. The tracing cloth 
was then superimposed upon the drill-hole plat and the 
number of drill holes striking the enriched areas was 
counted. To eliminate the personal equation, the exact 
position of the gravel field on the drilling plat was fixed 
by drawing corners slightly outside or inside of the real 
corner of the field and at small angles to the sides of the 
field, and the field was then applied so that this arbitrary 
corner coincided with the corner of the drilling plat. 

Each system of drilling could be applied to the gravel 
field in 8 different positions by making two such corners 
in each of the four corners of the field. 

Four systems of drill-hole spacing were used, beginning 
with 23 holes and increasing to 181, or slightly less than 2 
holes per acre. The enriched areas varied in size from 0.07 
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If a drill hole entered an enriched portion of the field, 
it was tabulated as a hit; if on the line bounding such an 
area, it was counted as one-half a hit. 

Heavy Mountain Transportation 


The transportation of sectionalized machinery over 
mountainous country is slow and difficult. This is ac- 
complished in the North in the following manner: Sleds 
are constructed of timber upon which the sections are 
securely lashed. These sleds are made of 12x12-in. tim- 
bers with the ends hewed to assist in surmounting ob- 
stacles, a flooring of 2-in. planks covering these run- 
ners and serving as a platform for the machinery. Fly- 
wheels come in two parts and one part is put on each 
sled. Crankshafts, hoisting drums, etc., are fitted sim- 
ilarly. A stationary hoist engine of the type used by 
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SKETCH OF GRAVEL FIELD AND DRILLING PLANS 


up to 114 acres. In the first field the number of these 
spots was 44; in the second field, 29. 

System A left the holes 400 ft. apart, but increased the 
interval between rows to 400 ft., and the holes were stag- 
gered. The resulting maximum error in 16 applications 
of the drill holes to the field was 28.6% and the average 
error was 8.05%. Using system B, 12 trials showed a 
maximum error of 18.1% and an average error of 8%. 
This system consisted of 400-ft. spacing of holes and rows 
200 ft. apart with holes staggered. Using system C, with 
holes and rows each 200 ft. apart and holes staggered, the 
maximum error in 12 trials was 12% and the average error 
for the 12 trials was 5.17%. Using D system, with holes 
200 ft. apart and rows 100 ft. apart, staggered, the maxi- 
mum error obtained in 16 trials was 7% and the average 
error using the first field was 3.58%, while with the second 
field it was 2.78%. ° 


contractors is mounted on a sled and this train of engine 
and trailers is hooked together. A cable is: carried 
ahead to a firm hold on a tree. Water connections are 
made from a 1-in. pipe from the nearest brook above 
and a trail is cleared sufficiently to permit the passage 
of the train. The engine is started and the cable winds 
up on the drum, thus pulling the train along. If the 
grade is too steep for the entire train, the remainder 
of the sleds are hauled up with the cable after the engine 
has reached the end of its haul. Blocks are sometimes 
used to give greater leverage to pull the entire train at 
once if this method is thought to be easier than breaking 
the train up. When the anchorage has been reached the 
cable is carried ahead and the operation is repeated. One 
thousand feet is about the limit of a stage in heavy 
country. Rough wooden timbers are used for idlers when 
these are considered necessary. 
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Details of Milling and Smelting 


2 
il 


Metallurgical Experiments at 
Santa Gertrudis Mill* 


Upon the publication of results obtained at Nipissing 
with desulphurization and aluminum-dust precipitation, 
similar experiments were undertaken at the Santa Ger- 
trudis mill, Pachuca, Mexico, by A. W. Hahn. Desul- 
phurization, as was to be expected, gave no beneficial re- 
sults on the ore, which contains no tellurides, arsenides, 
etc. On the other hand, aluminum-dust precipitation 
showed a considerable improvement over the zinc-dust 
method, and its adoption has only been delayed by war 
conditions that have practically put aluminum dust off 
the market. Comparison of the two methods was based 
upon normal prices of aluminum and zine dust—30c. and 
Ze. per lb. respectively. 

As practically all the existing equipment can be used 
conveniently in the aluminum-dust process, the problem 
as worked depends for commercial success upon an eco- 
nomical method of converting the lime in solution, and 
that added during milling for neutralizing and settling, 
into calcium carbonate with the formation of the neces- 
sary caustic soda as a product of this reaction, all prior 
to precipitation by aluminum dust. Any lime present in 
solution during precipitation will be converted to calcium 
aluminate, lowering the grade of the precipitate and caus- 
ing difficulty in melting. The conversion and elimina- 
tion of lime can be accomplished by the addition of car- 
bonate or bicarbonate of soda, as follows: 

Ca (OH), + Na,CO, = Ca CO, + 2NaOH 

Ca (OH), + NaHCO, = Ca CO, + NaOH +H,0 

In place of commercial carbonate or bicarbonate of 
soda, laboratory tests showed the probable successful use 
of an impure local product know as tequesquite, obtained 
from the dried-up bed of Lake Texcoco and containing 
approximately 56% carbonate and bicarbonate of soda 
in about equal quantities. In practice the tequesquite 
solution would be added to the pulp flowing to the col- 
lecting tanks above the Merrill filter presses. In ex- 
perimental work the aluminum-dust precipitate yields a 
bullion 975 fine. The consumption of aluminum dust 
was about one-third that of zinc dust, or 0.34 oz. to 1 oz. 
fine bullion. The slightly increased cost, per ton of ore, 
of aluminum dust is more than offset by decreased chem- 
ical consumption of cyanide, the net saving being calcu- 
lated at $0.15 per ton of ore. 


ELECTROLYTIC REGENERATION OF CYANIDE 


Prior to the favorable conclusions reached in the 
aluminum-dust tests, a lengthy investigation was con- 
ducted on the regeneration of cyanide in the mill solution 





*From an article by Hugh Rose in August, 1916, Bulletin 
A. 5 MB 

1For chemistry and details of aluminum-dust process refer 
to: “Aluminum Dust Precipitation at Nipissing,’ E. M. Hamil- 
ton, “Eng. and Min. Journ.,” Vol. 95, No. 19, and Vol. 99, No. 13; 
“Aluminum Precipitation at Deloro, Ont.,” S. F. Kirkpatrick. 
“Eng. and Min. Journ., Vol. 95, No. 26; eee Mill and 
Metallurgical Practice,” James Johnston, Bull. A. I. M. E., 95; 
“The Mill and Metallurgical Practice of the Nipissing Mining 
Co.,” G. H. Clevenger, A. I. M. E., July, 1914. 
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by electrolysis. Anything like a comprehensive descrip- 
tion of this interesting work cannot be taken up here, 
and only the important features will be outlined. 

The principal difficulty presented was in finding an 
anode of high conductivity that would not dissolve or 
disintegrate. Graphite, lead, plumbago, carbon, charcoal, 
magnetite and peroxidized lead were tried without much 
succe:s. An alloy of lead with 6 to 9% of antimony was 
selected as fairly satisfactory in filling the requirements. 
The following conclusions were then worked out: 





ELECTRIC FURNACE AT SANTA GERTRUDIS MILL 


The solution to be treated by electrolysis must be barren 
of gold and silver to avoid their precipitation. The 
question of enlarging the scope of the process to include 
electrolytic precipitation of these values was also investi- 
gated separately. The regeneration of cyanide takes place 
at the cathode, with a destruction of cyanide at the anode 
which may be principally overcome by maintaining a 
high protective alkalinity at the ancde. A porous dia- 
phragm, such as canvas, separating the anode and cathode. 
assists in maintaining an alkaline anolyte, circulation of 
anolyte and catholyte being accomplished individually. 
Power consumption is affected by resistance of electrodes, 
electrolyte and diaphragm, by temperature and circulation 
rate of electrolyte and by spacing of electrodes. 

The voltage drop per cell, at a current density of 15 
amp. per sq.ft. of anode surface, treating barren solution 
containing 0.5% total KCN and 0.115% Ca0O,- with 
canvas diaphragm and electrodes spaced 114 in. apart, 
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is 6 volts at 70° F., under which conditions the solution 
flow should be at least 0.25 gal. per sq.ft. of anode 
surface. The deposit on the cathode analyzed 71% zinc, 
with impurities of copper, iron, arsenic and organic 
matter. The recovery of this zinc might be turned to 
some commercial advantage. The reaction representing 
the regeneration of cyanide is presumably as follows: 

Na,Zn(CN), + Ca(OH), + Current = 2NaCN + 

Ca(CN), + Zn + H,O + O. 

The net reduction of cost was estimated at $0.12 per 
ton of ore. The equipment outlay, however, proved to 
be several times greater than that required to convert 
the precipitation plant to the use of aluminum dust, and 
as the latter process at the same time indicated a some- 
what larger cost reduction without further complexities 
of plant, its adoption in place of regeneration was de- 
cided upon. 


ELECTROLYTIC PRECIPITATION, REGENERATION 
AND REFINING 


Following the experience gained in the experiments 
with regeneration, the next step was to endeavor to 
combine with it the electrolytic precipitation of gold 
and silver from solution. Difficulty was encountered in 
obtaining a coherent cathode deposit. It was found 
uneconomical to attempt a complete precipitation, the 
limit of commercial work being about 1.3 oz. silver re- 
maining in solution. Plant cost would be high. Alto- 
gether the proposition did not present sufficiently attract- 
ive possibilities to warrant following it up thoroughly. 
With the perfection of the diaphragm cell it is probable 
that both precipitation and regeneration electrolytically 
could be worked out to a fair success. 

A preliminary investigation has been made of electro- 
lytic refining of precipitate from the present zinc-dust 
installation. The chief difficulties to be overcome are 
resistance of the precipitate to the current, purification 
of the electrolyte, high acid consumption due to impuri- 
ties, and refining and melting of the gold slime. 

TEsts ON FLOTATION CONCENTRATION 

As previously stated, the ore is clean with only small 
quantities of base metals. A representative analysis is: 
Au, 0.067 0z.; Ag, 12.0 0z.; Pb, 0.10%; Cu, 0.20%; 
Zn, 0.15% ; Fe, 4.40% ; SiO,, 86.67% ; S, 1.00%. 

Most of the silver value is present as argentite, Ag.S, 
about 0.05%. It is therefore evident that little benefit 
in recovery is to be expected by water concentration. At 
the time of building the plant complete experiments were 
conducted on a working scale, the recovery by concentra- 
tion representing from 8 to 10% of the value of the ore. 
This did not justify the installation of water-concentrat- 
ing equipment plus added cost of operation as against 
direct cyaniding. The growing success of flotation con- 
centration in the United States led naturally to local 
investigation of the problem which, though still in the 
laboratory stage, already shows encouraging results. If 
the process is worked out to a commercial success, a 
detailed description of results should be of interest. 
Meanwhile a summary of preliminary conclusions is 
given as an indication of possibilities. 

A large variety of vegetable and mineral oils have 
been tested, the best results thus far having been obtained 
with one-third pine oil or wood creosote and two-thirds 
Mexican gas oil, such as is used locally in the oil-fired 
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melting furnaces. The pine oils and wood creosote tried 
are imported, but doubtless satisfactory substitutes can 
be made near at hand. Several coal tars and a number 
of Mexican oil-field products remain to be tested. The 
addition of acid shows no particular benefit. A slight 
alkalinity, not exceeding 0.03 Ib. lime per ton solution, 
is satisfactory. Heating the solution does not materially 
improve results. The flotation tailings are cyanided 
readily, the presence of the small quantity of oil having 
no deleterious effect. 


PossiIBILIty OF REPLACING CYANIDING BY 
FLOTATION PROCESS 


The raw flotation concentrates cyanide with no more 
difficulty than water concentrates, the cyanide consump- 
tion maintains more or less the same ratio as in the 
crude ore—4 grams sodium cyanide per gram silver. A 
98% extraction of gold and silver in the concentrates is 
obtainable. In the small laboratory machines, without 
cleaning cells a recovery by flotation of 65 to 70% can 
be made at a ratio of concentration of between 80 and 
90 to 1. In the 100-ton trial plant now under construc- 
tion equipped with middlings return and cleaning cell, 
it is expected that these results can be improved. It is 
possible, though not certain, that flotation even with this 
clean ore, may replace cyanidation to a large extent. 

Melting the precipitate in an electric furnace built 
after the Alaska-Treadwell design is under trial. Alter- 
nating current at 120 volts is used, the input being about 
600 amp. working at full heat. Trouble has been ex- 
perienced with dusting and with burning a hole through 
the bottom of the furnace. A renewable iron plug may 
provide a convenient remedy for the latter. The dusting 
is probably due to the precipitate being wet, the intense 
heat at the electrode setting up a center draft of steam 
and air. Either the precipitate should be dried or some 
dust-collecting apparatus attached to the furnace top. The 
advantages of this system over the oil-fired crucible 
method of melting are rapidity of melting and discon- 
tinuance of use of crucibles and oil, both of which re- 
quire a long-distance haul. No data are available yet 
as to the comparative economy, but further investigations 
will be made of the subject. 


Platteville District Milling 


The zine and lead output of the Wisconsin-Illinois-Iowa 
district is the product of about 65 concentrating plants 
having a milling capacity of from 7,130 to 12,000 tons 
daily, depending on the grade of ore handled. The lower 
figure of 7,130 tons is based upon the former method 
of rating a mill treating rich culled ore running 20% 
blende. Thus the standard 75-20 mill of former days 
meant one guaranteed to handle 75 tons of 20% blende 
ore in 10 hours. Such a mill had one rougher jig of 
t cells, each 40x30 in., and one cleaner jig of 7 cells, each 
36x30 in. Such a standard mill treats the lower grade 
ores milled today with greater capacity per day, handling 
approximately 125 tons daily of dirt running 1 to 3% 
sulphides. On the basis of the lower-grade ore now mined 
the capacity of these plants is about 12,000 tons daily. 

While it is probably unfair to compare the mills of 
this district with those of the Missouri districts, it is 
interesting to note that those of the latter comprise about 
134 plants having a daily capacity of 29,900 tons. 





August 5, 1916 


ENGINEERING AND MINING JOURNAL 265 


The, Argonaut Mine, Calif. 


3y Lewis H. Eppy* 





SY NOPSIS—A pez litigation having been disposed 
of, improvements are being installed. The old 
mill is being replaced by a 60-stamp mill. Ar- 
rangements are being made for impounding the 
tailings by means of an Eastwood multiple-arch 
dam. Hoisting and pumping facilities are being 
greatly increased to accommodate the increased 
production. 





‘T'wo years ago the Journal published an article detailing 
briefly the plans then contemplated by the Argonaut Min- 
ing Co. at Jackson, Amador County, Calif., for remodel- 
ing and increasing the capacity of the 40-stamp mill 
and the installation of a gravity system for disposing of 
tailings.* At that time the apex suit of the Kennedy 
Extension Gold Mining Co. vs. the Argonaut Mining Co. 
was pending in the Superior Court. On June 29, 1914, 
Judge Fred V. Wood, without a jury, rendered decision 


April, 1916, the work was well under way. The instal- 
lation of an underground hoist on the 3,900-ft. level had 
just been completed and started operation. Construction 
of a gravity system for disposing of tailings, including an 
Eastwood dam for conservation, was in progress. The 
plans contemplated in 1914 for improving the milling 
plant had been elaborated, and it was decided to rebuild 
the 40-stamp mill and add 20 stamps to it and to begin re- 
construction about the first of May. The installation of 
electric pumps and the exploration of new ground were 
also arranged for. 

In order economically to carry the tailings from the mill 
to the storage ground, it was deemed necessary to change 
the situation of the mill; and as the increased capacity 
will necessitate additional and new metallurgical appli- 
ances, the installation will be practically a new mill, us- 
ing some of the old parts and stamps that are still service- 
able. The old mill was used for about 18 years without 
extensive repairs. It was badly worn out, and the time 





THE EASTWOOD MULTIPLE-ARCH TAILINGS DAM 


that the continuity and identity of the Argonaut vein was 
sufficiently shown to meet the requirements of the law.? 
Subsequently the case was kept out of the Supreme Court, 
and early in the present vear the differences between the 
plaintiff and defendant were settled out of court and the 
Argonaut company came into possession of the Muldoon 
mine, in which the Kennedy Extension claimed that the 
Argonaut vein apexed. 

The development of plans and further preparations for 
reconstruction of the mill and installation of tailings plant 
have been in progress during this period, and at the time 
of my last visit to the Argonaut, at the beginning of 





*Associate editor, 3430 Peralta St., Oakland, Calif. 
1“‘Wng. and Min. Journal,’ Feb. 14, 1914,.p. 380. 
2“BHng. and Min. Journal,” July 18, 1914, p. 100. 


had come when the whole mill would have to be generally 
overhauled. The old mill site was inadequate for an in- 
crease in capacity, and rather than install an expensive 
tailings-elevating system or move the old m‘ll to the new 
site, it was decided to reconstruet and practically build a 
new mill. The elevation of the new mill above the pres- 
ent shaft collar will necessitate raising the ore a farther 
distance of about 225 ft. to the new mill bins. The new 
mill is 800 ft. west of the old mill site. Construction 
started the first week in May, all labor and material being 
supplied under contract. The main machinery parts are 
built by the Knight foundry at Sutter Creek. 

N. S. Kelsey, mine manager, said that after extensive 
and thorough examination and experimenting with other 
processes, it had been decided to stick pretty close to the 
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present metallurgical practice of stamping, inside and out- 
side amalgamation and concentration. The mill will be 
equipped with thirty-six 6-ft. vanners of Allis-Chalmers 
make; 4 Darrow multiple-deck buddles, 3 of which will 
be used for treating the slimes, and the product from 
these 3 buddles will be recleaned on the fourth and smaller 
buddle. By this process it is expected to get a shipping 
product from the slimes. One or two tables may be put 
in for cleaning some of the slimes. So the only changes 
made in the practice of the past are along the lines of 
classifying. Each five stamps is provided with separate 
classifiers so that each forms a separate unit. The feed 
to the first two rows of tables will be the coarse from the 
classifiers ; the fines from the classifiers will go to Callow 
tanks to be thickened before feeding onto the third row of 
tables. The classifiers are merely home-made V-boxes. 
The vanners are set in 3 rows of 12 machines each. 


EXPERIMENTS WITH FLOTATION AND OTHER METHODS 


Before deciding on this final arrangement, the Argo- 
naut management spent a good many thousand dollars and 
much time experimenting with cyanidation, regrinding, 
amalgamation and re-treating and did some extensive ex- 
perimenting in flotation. While able to better the past 
extraction by most of these methods, the additional 
changes and labor required for regrinding, etc., and cost 
of equipment, did not insure sufficient increase in extrac- 
tion to offset the additional cost and to pay reasonable 
interest on the investment. Mr. Kelsey said that the best 
extraction was obtained by flotation. The Argonaut mill 
has been getting 70% of its total extraction by amal- 
gamation, and when contemplating other methods that 
have been tried, including cyaniding, it was with the idea 
of adding these methods to the present practice, still 
retaining amalgamation. 

The past duty of the 40 stamps of the old mill has been 
at the rate of 5 tons per day per stamp. In the new mill 
this will be reduced to about 41% tons to the stamp. Close 
track is kept of the work by numerous screen tests, and 
when the greatest loss is found in the coarse, then finer 
screens are provided ; and when the losses are in the fines, 
the screen opening is increased and coarser crushing prac- 
ticed. This was the method in the old mill and will be 
continued in the new one, which has been designed to ac- 
commodate whatever treatment may be developed in the 
future. There is ample headroom to install regrinding 
apparatus or flotation machinery if the time comes for 
the adoption of such process. This could not have been 
done in the old mill for lack of headroom. A!i elevation 
in the new mill, after the final elevatica of the ore to the 
bins, will be eliminated. At the headframe of the shaft 
two large Blake-type crushers are installed, and the ore 
will all be crushed to pass a 1%%-in. ring. Each one of 
the crushers will be of sufficient capacity to crush all the 
ore, so that when there is dry ore, one crusher can be held 
in reserve against the time when there is wet, sticky and 
gougy ore, and still crush fine by using both instead of 
one crusher. 

The grizzly capacity is increased, reducing the amount 
of material that is passed through the crusher. This ma- 
terial will all drop into the bin at the headframe, from 
which the incline-tramway skips will be loaded and the 
ore will be hoisted in balance into the mill bins. The 
elevation of the dumps of these skips over the mill bins 
will be sufficient to provide for making a distribution of 
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ore in the mill bins by a system of chutes and slides and 
the use of triangular cones or deflecting baffles. This 
will give a uniform distribution of the coarse and the 
fine. 

The increased capacity of the mill necessitated provision 
for largely increased storage for tailings. It is also neces- 
sary for all the Mother Lode mines in Amador County 
to meet the requirements imposed by the courts on behalf 
of the farmers on the several creek bottoms. The Argo- 
naut owns sufficient acreage of land of ideal topography for 
just such storage basin and for conservation of tailings 
for future re-treatment. 

The new Eastwood multiple-arch dam is 420 ft. long 
and 46 ft. high at the highest point, ranging in thick- 
ness from 30 in. at the base to 12 in. at the top; 13 full 
arches with bases on the end. It is estimated that 25 
vears’ storage capacity for tailings from 40 stamps, crush- 
ing a total of 200 tons per day, will be provided. The 
tonnage will be increased to nearly 300 tons a day by the 
addition of 20 stamps to the mill and thus reduce the 
life of the storage; but the dam can be raised to accom- 
modate the additional demand, as the construction is in 
such form as to allow a raise of 30 ft. above the present 
height. During the first few years the storage will fill 
up the bottom of the basin very quickly, and the last or 
upper portions of the basin will really give the longest 
storage. This arch type of dam is approved by the Cali- 
fornia state engineering department. It has the best pos- 
sible foundation, made of concrete, the material being ob- 
tained locally from the dumps of hydraulic diggings, 
which supply large amounts of gravel from ancient river 
wash. The gravel is screened, washed and crushed. 


REINFORCED witH Hoist CABLE 


In the arch type of dam it is possible to use hinged 
joints where the arches meet, but in the construction of 
the Argonaut dam the hinge is not used. ‘The concrete was 
poured solid instead of hinging, full account being taken 


of stresses from slime and water. <A 114-in. hoisting 
cable is used for reinforcing the concrete by passing it 
through the arches. Engineers claim that old cable is as 
good as new after the excess grease has been cleaned off 
and will serve as good purpose as iron bars, because the 
stretch has been taken out and the little grease that is left 
in an old cable will not interfere with the concrete. The 
dam will be completely finished before any water or tail- 
ings are turned in, so that the concrete will have ample 
time to set. 

The storage basin is formed of two large ravines. The 
watershed is not extensive, but in the season of rains a 
large volume of water comes through the ravines, so it 
will be necessary to put in a fairly elaborate system of 
laterals to bypass this flood water; otherwise the storage 
would be decreased by the débris washed into the basin 
behind the dam. A simple spillway is provided at the end 
of the dam. The impounded tailings will some day be an 
asset and by this svstem of storage will be available for 
re-treatment. ‘The construction work was done under con- 
tract by Bent Bros., of Los Angeles. The plans and speci- 
fications were provided by John 8. Eastwood, of San Fran- 
cisco. The estimated total cost of the dam was $23,000. 

The main Argonaut shaft is 4,485 ft. deep, inclined 
65° east, down to the 4,350 level. Between the 4,050 
level and the 3,900 the hoist is connected with the main 
shaft on an easy curve. This short section of shaft lies in 
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the hanging wall of the main shaft. The new hoist in- 
stalled on the 3,900 level is practically a duplicate of the 
surface hoist and was built by the Knight foundry at Sut- 
ter Creek. The gears are cut steel, helical-type, built by 
the Falk Co., Milwaukee, Wis. The rope transmission, 
motor drive, is built by Meese & Gottfried, San Fran- 
cisco. A 225-hp. Westinghouse motor is used. A number 
of improvements over the surface hoist have been made in 
the way of reinforcing some of the parts in the new hoist 
found to be weak in the, old one. The new one is also 
heavier than the old. Replacement has also been made in 
the surface hoist. The plant is now sufficient to warrant 
the deepening of the shaft 3,000 ft., which will make a 
total incline depth of 7,000 ft., or a vertical depth of more 
than 6,000 ft. 

The skips coming up through the lower section of the 
shaft will be emptied into a large-capacity ore pocket at 
the 3,900 level, and the ore as needed will be drawn off 
from this pocket into the skips in the main shaft. In 
the past the Argonaut has been hoisting waste to the 
surface during shaft sinking. A crosscut has just been 
completed from the main vein, which taps the bottom of 
the waste shoot at the 3,900 level, so that in the future 
the waste from sinking will be hoisted only to the 3,900 
level and then trammed back through the crosscut and 
dumped into the stope raise which will be maintained as 
the levels go down. The new hoist, if used only for hand- 
ling stope filling, will save the expense of hoisting the fur- 
ther distance ‘of 3,900 ft. to the surface and so make eco- 
nomic use of the waste. 


One of the principal reasons for installing the under-. 


ground hoist is that the shaft in the old upper portion is 
crooked, and a rope larger than 114 in. diameter, carrying 
the requisite factor of safety for greater depth, cannot 
be made to run on the shaft idlers. Another reason is that 
for hoisting from a greater depth a larger and differently 
designed hoist would have to replace the present surface 
hoist. For these reasons hoisting in relay has proved the 
most economical for the present. 


Two DEANE VERTICAL PowER PuMpPs INSTALLED 


In past years the water hoisted from the Kennedy mine 
adjoining the Argonaut on the north has drained the lat- 
ter. The Kennedy has been very much deeper and con- 
sequently has kept the water drained ahead of Argonaut 
development. But the Argonaut having a shorter ore- 
shoot, has been obliged to go down faster than the Ken- 
nedy, until now the Argonaut shaft is practically at the 
same vertical depth and will soon be at a greater depth 
than Kennedy. The result is that the Argonaut is getting 
more of its just portion of the water and before many 
years will be draining the Kennedy ground. The water 
has increased rapidly in the last year or two, and the 
Argonaut has been hoisting 114 skips of water to every 
skip of ore and waste. 

The contemplated increase of mill capacity has brought 
development to the point where the water must be taken 
care of by pumping equipment instead of skip hoisting. 
So at the time of my visit, the company was preparing 
to install pumps to handle the water. As soon as this 
installation is completed, the hoist will be relieved of hoist- 
ing water and able to handle a greater tonnage of ore. The 
pump installation includes two 414x12-in. Deane vertical 
single-acting triplex power pumps. Gears are double- 
helical type. The pumps have extended motor base; are 
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direct connected to 7%5-hp. Westinghouse three-phase, 
2,200-volt 60-cycle motor of 585 r.p.m. The two pumps 
will be used to raise the water in two lifts through a 5-in. 
discharge column. The discharge from the pump at the 
3,900 station will flow into a large tank on the 2,000 level. 
So there will be two complete units or two separate sec- 
tions so far as the pumps are concerned. These pumps 
will be capable of handling 65,000 gal. of water per 8 hr. 

The Argonaut now has south of the oreshoot a large 
amount of territory which remains unexplored owing to 
the congested condition of the working shaft and to the 
apex litigation. Installation of pumps will provide relief 
from hoisting water, which will give opportunity to run 
out to the south and explore this territory. The first 
exploration will probably be started from the 3,900 level 
by means of a long hanging-wall drift to the south, with 
numerous crosscuts to the vein opening. This work will 
be done as room is made in the stopes for the spoil broken, 
which will be used for filling. The company is rushing 
work on the second exit to connect with the surface in 
order to fully comply with the law covering second exit 
in deep mines and also to provide better and natural 
ventilation. This second exit, will be at the south through 
the old Muldoon shaft and through a series of raises that 
are being carried in the south end of the mine. 


Es 
National Engineer Reserve 


In a circular letter recently issued by the Joint Com- 
mittee of the Engineering Societies, it is reported that its 
desired legislation was embodied in the Army Reorgani- 
zation Act of 1916, passed by Congress, and effective July 
1, 1916. 

This bill contained provisions for the organization 
of an Officers Reserve, including engineers. The War De- 
partment will soon issue an invitation to the engineers of 
the country to apply for commissions in the Reserve 
Corps of Engineers. Information will then be available as 
to the requirements for commissions graded from second 
lieutenant to major and the method of procedure necessary 
to secure commissions. 

The following is a brief abstract of the Act relating to 
the Officers Reserve : 

For the purpose.of securing a reserve of officers available 
for service as temporary officers in the regular army ; 
there shall be organized an Officers Reserve Corps of the 
regular army. ‘The corps shall consist of sections corre- 
sponding to the various arms, staff corps, and depart- 
ments of the regulars. A member of the Officers Reserve 
Corps shall not be subject to call for service in time of 
peace. 

The President alone is authorized to appoint and com- 
mission the officers in the various sections of the reserve 
corps. Commissions shall be in force for 5 years unless 
sooner terminated at the discretion of the President. 

In time of threatened or actual hostilities, the President 
may order members of the Officers Reserve Corps to tem- 
porary duty with the regular army in grades which cannot 
for the time being be filled by promotion or to duty as 
officers in volunteer or other organizations. 

The Secretary of War is authorized to order reserve offi- 
cers to duty with troops for field exercises or for instruc- 
tion, for periods not exceeding 15 days in one calendar 
year during which such officers will receive the pay and 
allowances of their respective grades in the regular army. 
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MARIGOLD NO. 5 DREDGE DIGGING IN .THE YUBA BASIN FIELD, CALIFORNIA 


This new .16-cu.ft. dredge of the Marysville Dredging Co. began operating May 7, 1916, construction having been started 
Dec. 27, 1915.‘ It°is an all-steel dredge, designed to dig 70 ft. below water level and a bank 20 ft. above. It was built by 
the Union Iron Works Co. and contains a number of new features. Total wcight is over 2,000 tons, and the cost of the 
dredge over $400,000 














TABLE FLOOR IN THE FEDERAL LEAD CO.’S MILL, FLAT RIVER, MO 
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COTTRELL PRECIPITATION PLANT ON NO. 2 ROASTER FLUE AT ANACONDA, MONT. 
Notwithstanding that the courts relieved Anaconda of the charge that important damage was being done to _ the 
agricultural interests in Deer Lodge County, the company is continuing to spend a large amount of money on the elim- 
ination of any possible smoke nuisance 


> 





Dip and Strike Calculations 


Referring to the article entitled “Dip and Strike Cal- 
culations from Drill-Hole Data,” by George E. Burton, 
in the Journal of July 15, I wish to call attention to a 
paper dealing with the same subject in the Journal of 
Apr. 11, 1914. The final equation for the angle which, 
in combination with one of the given bearin~s, gives the 
strike of the vein, may in the last analysis b2. consid- 
ered analogous in both papers. It would seem, however, 
that not only is the derivation of the equation in my 
























DIP AND STRIKE CALCULATIONS 


solution infinitely simpler, but the final formulas them- 
selves are much simpler in that the values abcd are elim- 
inated therefrom and combined into one unmistakable 
term “m.” This makes the formula easy to remember 
and much handier for a universal application to numer- 
ical problems. 

The formulas referred to and applied to Fig. 1, as 
adopted from Mr. Burton’s paper, are: 


sin n 


Tun b = 1 
m + cosn (1) 
’ . tana, A 
in which m = ; and n = (180° —c). 
fan 3 


If it is preferred to use angle ¢ directly, the formula 
is 
m —CO8 ¢ 


Tun b = ; 
sine 


My formula for the angle of dip is 


so tan 3 ‘ 
Tan 0 = aso (3) 
To apply the formulas to a numerical problem: 

Draw any irregular triangle, ABC, Fig. 2, assuming, 
for instance, C' to be the bore hole whose bottom is high- 
est, A to be the bore hole whose bottom is the next 
highest, B to be the bore hole whose bottom is the lowest. 
Always produce the line connecting the highest with the 
next hivhest hole (CA in the assumed case) to a point 
D and connect D with remaining hole (B in our case). 
The angle } is always at this point ); the angle B is 
always the adjoining, and a the opposite angle of in- 
elination of lines drawn from the bottom of the highest 
to the bottom of the other two holes. Angle c is always 


the surveyed horizontal angle at the highest bore hole. 
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This is all there is to be remembered in my formulas, 
whereas in Mr, Burton’s the relative position in space 
as well as the respective meaning of the distances abcd 
and that of the angles S and e would have to be remem- 
bered in order to apply these values correctly in a numer- 


‘ical problem. 


The much quicker graphical solution in my paper will 
usually give results sufficiently accurate for all practical 
problems. THEODORE SIMONS. 

Butte, Mont., July 20, 1916. 


a 
Dip and Strike Calculations 


In the Journal of July 15, in an article by George 
EK. Burton, entitled “Dip and Strike Calculations from 
Drill-Hole Data,” it seems to me that his solution is un- 
necessarily long and cumbersome. A simpler solution 
would be as follows: 

In the diagram, suppose three drill holes, Y, Y and Z. 
Of these, Y strikes the ore (or rock) at an elevation a, 
Y strikes it at b elevation, Z strikes it at elevation c. 
Supose ¢ elevation is the lowest and that b is lower 
than a. Then in a known distance z or YY the seam 
drops b-a ft. It is only necessary to extend the line YY 
to D, a point where the elevation of the seam, produced, 
would equal the elevation c, and connect Z and D. 
This line ZD is the strike, and its bearing may be fig- 
ured from the triangle YDZ, in which YD, XZ and 
the angle YYZ are known. 

To deteremine the dip, assume a line from Y at right 
angles to ZD and intersecting it at #. The clevation of 


wblevof Seam=¢ 










Elev of Seam-a Y=Elev.b 
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the seam at / is the same as at Z and D, since it intersects 
the line of strike between Z and D. The line YE repre- 
sents the hypotenuse of a right triangle, since it lies along 
the dip. In the second diagram YF is the difference 
in elevation between the seam at Y and the seam at £, 
or c-b. EF is the actual distance on the diagram at Fig. 
1 represented by YF, since it is the projection of YF 
on the horizontal plane. Since (Fig. 2) YF and FF 
7 7’ 


are both known, tan a = RP= angle of dip. The actual 


distance YF on Fig. 1 (FF on Fig. 2) may be figured 
from the right triangle YZE (Fig. 1), since YZ and 
the angles YZEH and FYZ are known. 


Negaunee, Mich., July 19, 1916. J. F. HAnst. 
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Burma Corporation Ltd. Report 


The Bawdwin mine of upper Burma is probably the 
greatest body of silver-lead-zine ore whose exploitation 
has been successfully consummated in the last decade. At 
a recent London meeting of the Burma Corporation Ltd., 
‘Theodore Hoover made a report on the progress made in 
the past six months, the outstanding features of which 
follow: 

Begun in April, 1914, and driven by hand labor for 
eight months, the Tiger tunnel heading advanced at the 
rate of 100 ft. per month. Upon installing mechanical 
equipment in January, 1915, the rate of progress for 
the 12 months following was 250 ft. per month working 
from one heading only. Since the completion of an in- 
ternal shaft down to the tunnel level in January, 1916, 
work has progressed at the rate of 440 ft. per month 
working from two headings. With only 910 ft. to drive 
the completion of the tunnel is now expected in September. 

In the years past, the smelter has been employed large- 
ly upon old Chinese slag using only about 10% mine 
ore with 90% slag. With the approaching exhaustion 
of this slag, however, the proportion of mine ore in the 
charge has been increased to 50% in recent months, with- 
out any disastrous decrease in the amount of metal 
produced. 

During the last six months reported 1,000 ft. of drift, 
1,150 ft. of crosscuts, and 400 ft. of raises have been 
driven. As a. result of this work the orebody has been 
increased on the third level to an area of 67,700 sq.ft., on 
the fourth level to 72,100 sq.ft., and on the sixth level to 
3,900 sq.ft. One of the crosscuts on the third level shows 
a phenomenal width of 136 ft. of high-grade ore. 

This development has increased the proved ore by 350,- 
000 tons bringing the total to 2,085,000 tons, and in- 
creased the probable ore by 200,000 tons making the 
total 765,000 tons. Anticipated, or speculative, ore is 
now placed at 650,000 tons, thus bringing the probable 
total in the mine above the Tiger tunnel level to 3,500,- 
000 tons. 

REMARKABLY H1IgH-GrabDE OREBODY 

An inner core of the orebody above delineated is de- 
scribed as a phenomenal high-grade body 750 ft. long 
and 35 ft. wide on the third level, which assays 33 oz. 
silver, 37% lead and 23% zinc, or 60% solid metal. On 
the fourth level its dimensions are 850 ft. long, and 
15 ft. wide, assaying 42 oz. silver, 42% lead and 24% 
zine, or a total of 66% solid metal. These two levels 
are connected by raises driven all the way in solid ore 
assaying 44 oz. silver, 41% lead and 26% zine, or a 
total of 67% solid metal. It is estimated that this block 
contains at least 600,000 tons averaging about 37 oz. 
silver, 40% lead, and 23% zinc, or 60% solid metal. 

On the basis of milling experiments so far made, it 
is estimated that the whole orebody of 3,500,000 tons 
above the Tiger tunnel will be handled at an average 
profit of at least £3 per ton totaling between £10,000,000 
and £12,000,000. 

A plant for the treatment of 1,000 tons of ore per 
day is now being designed, and when finished it should 
show a profit of at least £1,000,000 per annum. Additional 
capital to the extent of £200,000 is necessary to complete 
this plant and development so far undertaken. The com- 
pany has £95,000 cash resources uncalled for at the 


present time. 
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During 1915 the mine produced 14,000 tons of lead 
from which was realized a gross return of £325,000. Dur- 
ing 1916, the output is expected to be as great as 1915 for 
which £30 per ton, or £7 more than in 1915, is expected 
will be realized, increasing the 1915 mcome by about 
£100,000. In other words the profits during construction 
of the new plant are expected to finish paying for it since 
the present smelter plant will treat 3,000 tons per month 
of high-grade on which the profit is £4 per ton. 


# 
Tungsten in Inyo County, Calif. 


The tungsten development and operation at Bishop, 
Inyo County, has advanced to a point where the camp 
is no longer a prospect. Two companies are preparing 
for extraction and milling ore and on a scale that in- 
dicates the establishment of a permanent camp. The 
Standard Tungsten Co., which was practically the pioneer 
in the field, sold a part of its holdings to the Tungsten 
Mines Co. and erected a first mill of 50 tons’ daily capac- 
ity. The. company is now adding to the capacity of the 
mill another 50 tons. Ore has been extracted and milled 
to the amount of about 200 tons of tungsten concentrates. 
A. J. Clark is president and L. Porter general manager 


of this company, which is a close corporation. The 


Standard mill is equipped with Dodge crushers, Davis 
rolls and Isbel tables. The ore is extracted by quarrying 
and will be carried to the mill by an incline surface tram- 
way 1,600 ft. long, being built by Fulton Iron Works, 
of Los Angeles. 


CONSTRUCTION OF A MODERN MILL 


The Tungsten Mines Co, is alse a close corporation, 
of which T. M. Townsend is president, L. L, Stevens, 
general manager and Cooper Shapley superintendent. 
This company is building a 300-ton modern mill equipped 
with Allis-Chalmers rolls. The mill is situated about 
halfway between the two mine openings. Development 
is done by tunnels. One of these openings will furnish 
the first ore that goes to the mill, and a substantial 
surface track is being constructed for hauling the ore 
in cars direct from the tunnel, a distance of 700 ft. 
This track runs across the end of the gulch near the 
portal of the tunnel and continues along the side of the 
gulch to the mill. Haulage will be by locomobile engine 
rigged on a truck constructed at the shops of the com- 
pany in camp. The tungsten-bearing ore in this camp 
is a scheelite, which is associated with garnet. The 
country rock is granitic. The situation is in a narrow 
caiion locally known as Deep Cafion. At the head of this 
cahon, or gulch, the formation inclosing the scheelite 
is exposed by large croppings and in the Standard Co. 
holdings so boldly exposed that it forms a quarry. 

The camp has naturally an aspect of newness, but 
at the same time a very positive appearance of perma- 
nence.. The offices and stores and some of the dwellings 
are neat, portable wooden houses. There are also a 
number of substantial tents occupied as dwellings. But 
most of all, the permanent construction and installation 
of treatment plants and practical methods adopted in 
mining and extracting the ore are indicative of the pur- 
pose of the operators to make the camp a permanent 
producer of tungsten. The situation is about seven miles 
west of Bishop. The road to the town is by no means a 
good one, though sufficient excuse may be offered by the 
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fact that all the machinery going into the installation 
of the mills has been wagon- or motor-hauled from 
Laws, the railroad station on the narrow-gage branch 
on the Southern Pacific, which runs south from Tonopah 
Junction to Keeler. Bishop is situated six miles off 
from the railroad, which is a distinct disadvantage to 
the town, but since the dependence of the town is largely 
upon agriculture and horticulture in Owen’s Valley, the 
people of Bishop are not much disposed to grumble about 
inadequate railroad transportation convenience. The per- 
manent establishment of the Tungsten Mines Co.’s camp 
will most likely awaken the people of Bishop and Inyo 
County to the necessity for better wagon roads and more 
adequate rail transportation. 


8 
The Silver Position in China 


The position of silver in China has a very strong effect 
on the market. Concerning it Messrs, Samuel Montagu 
& Co. write from London as follows: 

“The situation of silver at the present time, considered 
from the point of view of China, is more than usually 
interesting. The rise in the price to the neighborhood 
of. 37d., which took place in the early part of May, could 


not fail to affect strongly the trade, prices and currency | 


of that country, all of which depend largely upon the 
gold value of silver. In the case of so vast an extent 


of territory as China and one so ill-provided with com- 
munications, the influence of silver prices, though sure, 
can only permeate in a slow fashion, and it is possible 
that recent sales on Chinese account were set in motion 
by the rise, even though it occurred 10 weeks ago. 


“Another cause of the freedom with which China has 
sold silver may have been the moratorium proclaimed 
in that country. A suspension of specie payments would 
create a fear in the minds of the Chinese, always upon 
their guard against officialdom, lest their silver treasure 
might be annexed. Thus a steady flow, as secret as pos- 
sible, would ensue toward the Treaty Ports. The accumu- 
lation of such fresh stocks would naturally provoke sales 
of silver to India and London. 


PossiBLE Export oF SILVER 


“The permanent currency requirements of China, how- 
ever, must not be overlooked. It is only possible to 
‘ hazard guesses as to the amount of silver of which China 
has been relieved during the last year and a half, but 
without doubt it is extremely large. Shipments to the 
extent of 8,500,000 taels were made on Russian account 
in 1915. Assuming a third of that amount to have been 
remitted in the current year, the total during 18 months 
would be some 13,000,000 oz. Add to this at least 
20,000,000 oz. in sycee or dollars sold to the Indian 
government, the Indian Bazaars and London, and a total 
of 33,000,000 oz. is arrived at. No one at all conversant 
with the currency requirements of China can imagine 
that that country can dispense with so large an amount 
of its stock for any great length of time, for in normal 
times China attgacts annually an amount of the world’s 
supplies which compares appreciably with the total lately 
disgorged. 

“Hence, sooner or later, China will have to make good 
this efflux of specie, and the return of the silver may 
coincide with an agreement between the provinces recently 


at variance, and the restoration of public confidence which 
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would follow that event. It should be borne in mind 
that the extent of the anticipated replacement would 
depend upon the price of silver. The higher the price 
the less silver is likely to flow back. 

“The rumored loan of £6,000,000 to be made to China 
by the United States may be remitted partly in silver, 
though the latter country will endeavor to send as large 
a proportion as possible in manufactured goods.” 


i 
A.I.M.E. Tour of Arizona Mines 


For the first time in its history, the American Insti- 
tue of Mining Engineers will hold its meetings within 
the State of Arizona. A special train will leave New 
York on Thursday, Sept. 14, at 5:30 p.m., but mem- 
bers and guests may join it at other points en route. 

Arrived at Santa Rita, N. M., on Monday, Sept. 18, 
an inspection will be made of the Chino Copper Co.’s 
mines and also of the Empire Zine Co.’s mill, arriving 
at Hurley in the afternoon for inspection of Chino. 

The program at Douglas, Ariz., the next day, includes 
visits to the reduction works of the Copper Queen and 
of the Calumet & Arizona companies. The first technical 
sessions will be held in the afternoon and evening on the 
subjects of smelting and leaching respectively. 

Wednesday, Sept. 20, will find the party at Bisbee for 
an early visit to the mines of the district, to be followed 
in the afternoon by a technical session; subject, “Mining 
and Geology of the Warren District.” The evening will 
be given over to a banquet and social evening. 

Arrived at Globe the next morning, the party will 
visit the mines and reduction works of the Old Dominion 
company. The subject of the afternoon technical session 
will be, “Concentration and Flotation.” The evening’s 
banquet will be followed by a technical session on the 
subject of fine grinding. 

Friday Sept. 22, will be spent in a visit to the reduc- 
tion works of the International Smelting company and 
the concentrators of both the Miami and Inspiration 
companies. The technical session of the afternoon on the 
subject of mining and smelting will be followed by a 
banquet and social evening. The Ray Copper Co. will 
welcome members and guests who desire to visit its mine 
at Ray, but those taking this trip must rejoin the party 
at Phoenix. 

Sunday, Sept. 24, is bound to be a memorable day. 
Arriving at the Grand Cafion of Arizona at 8 a.m., a visit 
will be made to the river 6,000 ft. below the level of the 
plateau. Leaving the Grand Cafion at 7:40 p.m. Sunday 
night, the return will be made via Alberquerque, Kansas 
City, and Chicago, reaching New York on Sept. 28. 

* 


Chile Copper Co. 


The production figures of the Chile Exploration Co., 
which is the operating company owned by the Chile 
Copper Co., for the first six months of 1916, are: 


PRODUCTION OF CHILE EXPLORATION CoO. 


1914 
January, actual 
February, actual 
March, actual 

il, actual 


June, cabled 


In future the company will publish its production 
figures monthly. 
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The Average Price of Copper 
im 1915 

All the principal copper producing companies now 
having made their public reports for 1915, if they do 
so at all, it is possible to compare their average receipts 
for copper in that year and also make comparison with 
our quotational average, as in previous years. Let it 
be noted at the outset that 1915 was a phenomenal 
period, and one in which conditions were extraordinarily 
confused; also that many of the important producers 
which previously had reported both their gross price 
(including freight to delivery point of the refined copper, 
etc.) and net price, in 1915 gave only one figure with- 
out explanation, leaving it uncertain whether it stood for 
the gross or net. In certain cases it is possible to deduce 
clearly that the gross price is given, and probably that 
is so in most of the other cases unless the contrary be 
stated. Anyway, it may be accepted that the several 
reports in the accompanying table do not mean the same 
thing; also, that the difference between net and gross 
price in 1915 was larger than usual, owing to the greatly 
increased cost of delivering copper both at home and 
abroad, but especially the latter. 

However, a more important discrepancy arises from 
whether the companies reported their average receipt on 
the basis of copper sold and delivered or on sales alone. 
The year was one of steadily rising prices, which by the 
end had advanced hugely as compared with the begin- 
ning; and moreover, the production and sales expanded 
in volume during the year. Indeed, during the first 
quarter, when copper was low, about all the. companies 
were operating on a curtailed basis and prices were then 
at the lowest. As the price advanced in the second 
quarter, production was increased and the latter tendency 
continued throughout the year, and there was a large 
carry-over of copper produced and sold in 1915, but not 
delivered and paid for until 1916. 

If, therefore, a producer reckoned the proceeds of his 
1915 production, awaiting the returns for such of it as 
was delivered in 1916, he obtained the credit of a much 
higher figure than another producer who reported only 
what he had sold and delivered. For example, the North 
Butte company delivered 19,725,510 lb. @ 16.703¢. per 
lb., but it sold 27,805,869 Ib. @ 18.114c. With condi- 
tions as they were, the quantitative average should have 
exceeded the arithmethical quotational average. 

The discrepancy among the returns of the several pro- 
ducers is explained to a large extent in the ways previous- 
ly indicated. The fact that Phelps, Dodge & Co. obtained 
only 16.079c. does not mean that its sales department 
was asleep, but simply that its accountants reported only 
the copper that had been produced and realized. Others 
evidently reckoned the copper produced in 1915, but not 
delivered and paid for until 1916. 

It cannot be deduced positively from the Hayden- 
Jackling reports just what their figures mean. The 
Utah, Nevada, Chino and Ray companies reported an 


ENGINEERING AND MINING JOURNAL 





AUUAUUUENREUUOQGGLAUUUAASEOUUUQANAEOUUUOGUEUUUOAQOGEOOUOESGAUOOOEUETLOOGNGSOGOAUUUEAE UAE UNH eEUA 









aggregate of 336,350,381 lb. @ 17.524c. All this copper 
was sold by the American Smelting and Refining Co., 
which reported a production of 551,798,000 Ib. valued 
at 16.13c. The returns of other companies selling through 
that agency were more in line with the latter figure than 
the former. In 1914 there was no such discrepancy, for 
the matter of carry-over does not make so great a differ- 
ence when the prices over the turn of the years is not 
very different, as often is the case. The Hayden-Jackling 
companies in 1914 reported 275,938,710 lb. of copper 
sold at an average of 13.313c., while the American 
Smelting and Refining Co. reported a production of 
529,686,000 lb., valued at 13.46ce. 
COPPER SALES IN 1915 


Company Lb. Proceeds Av. Price 
Cia ei Fay Sik < erste. e ma « 2e¥ns, 10) Oe $11,303,957 17.42c. (a) 
MS os eh cid a win ae shade 41,907,754 7,262,884 17.331 (b) 
Nevada Consolidated.......... 62,726,651 11,069,671 17.647 (a). 
OS eee 19,725,510 3,294,752 16.703 (c) 
Phelps, Dodge & Co........... 194,925,668 31,342,098 16.079 (d) 
Ray Consolidated............. 60,338,936 10,470,274 17.352 (a) 
U. 8. Sm., Ref. and Min....... 26,923,674 4,895,532 18.183 (e) 
Utah Copper Co............... 148,397,006 26,235,331 17.679 (a) 

eis $35 mecndvdcseeeees GU © blo wraie mance 17.299 


De, Ge NS. ccs wee eae ede | See 17.275 


(a) Probably figured on copper produced and sold in 1915 but partly delivered 
and paid for in 1916. Whether gross price or net price not stated. 

(b) Gross price. 

(c) Produced and delivered in 1915. Whether gross price or net price not 


tated. 
(d) Produced and delivered in 1915. Net price. 
(e) Average of sales. Whether gross price or net price not stated. 


PRODUCTION, SALE AND PRICE FOR COPPER FOR 11 YEARS (a) 


Total Pounds Average Quotational 
Year Production Reported Realized Average 
1905 219,000,000 82,372,955 15.597 15.699 
1906 224,071,000 113,411,645 19.146 19.616 
1907 220,317,041 66,316,025 18.043 20.661 
1908 222,267,444 125,949,248 13.348 13.424 
1909 226,602,134 136,005,773 13.221 13.335 
1910 221,400,864 126,710,763 12.96 13.039 
1911 216, 412,867 135,329,098 12.657 12.634 
1912 1,228,333,298 552,155,308 15.841 16.341 
1913 1,406,448,665 658,533,402 15.222 15.269 
1914 1,342,634,206 566,687,750 13.458 13. 602 (b) 
1915 1,411,652,418 619,832,987 17.299 17.275 


(a) Up to 1912 the figures represent Lake copper production and sales, but few 
of the producers of electrolytic making detailed reports in that time. Beginning 
with 1912, the figures represent electrolytic copper only. The figures for “pounds 
reported” and “average realized” do not include the United Metals Selling Co. 
(Anaconda), which does not publish these details. However, it is a reasonable 
assumption that its results were not very different from those of the other com- 
anies, for John D. Ryan has stated that in the 10 years ending with 1913 his 
companies sold 5,560,000,000 Ib. of copper at an average of 14.82c., delivered to 
the buyers in Europe and America. is would be equivalent to 14.62@.14.67c., 
net cash, New York. During the same 10-year 4 Phelps, Dodge & Co. 
ropertes an average of 14.56c. per lb., net cash, New York, actually realized. 
The arithmetical mean of the quotational averages for electrolytic copper in this 
period is 15.06c. 

(b) Average for nine months. No quotations in August, September and 
October. However, the bulk of the copper sold in 1914 was disposed of before 
and after those months, wherefore the comparison on the nine months’ basis is 
approximately correct. 


A comparison of the production of copper, the quantity 
reported produced and delivered or produced and sold, 
the average price received and the Journal’s quotational 
average—all these figures extending over a series of 
years—is given in an accompanying table. The quantity 
sold, from which the average is computed, is really larger 
in proportion to the production than is indicated by the 
table, for upward of 200,000,000 lb. annually of the 
A. S. & R. Co. is sold at about the same price as reported 
for Utah, Chino, etec., the sales of that agency being 
divided proportionately among the constituent producers. 
The largest part of the remainder of the production is 
represented by the Anaconda sales, the average of which 
is not given in the official report of that company. 

The close agreement between the average realized by 
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eight companies in the sale of about 620,000,000 lb. of 
copper in 1915, as officially reported by them, and the 
quotational average of the Journal is more of a coin- 
cidence than a check, for the realization is figured on 
proceeds computed in different ways. Nevertheless the 
actual agreement was probably about as close. The 
average realized by the companies for their copper pro- 
duced and delivered in 1915 was probably about 16.08 to 
16.50c., net cash, New York. The average realized on 
sales was probably about 1714c., net cash, New York. 
Reverting to the discrepancy among the company re- 
ports for 1915, when it was unusually wide, it would be 
an improvement if all the producers would reduce their 
figures to a uniform basis of net price and according to 
a uniform system of accounting. This is desirable not 
only for the purpose of comparison, but also for precise 
knowledge of just how the companies stand. So long as 
things are at sixes and sevens in this particular, there 
is a danger of confusion about overlaps, which there 
would not be if things were reduced to a uniform basis. 


N on-Ferrous Metallurgy 


The next award of the gold medal of the Mining and 
Metallurgical Society of America, which will be made 
in January, 1917, is to be for distinguished service in 
the art of smelting metals other than iron. It is rather 
unfortunate that we have no good term for the descrip- 
tion of that branch of metallurgy and are obliged to 
refer to it as “non-ferrous,” smelting, or more broadly 
“non-ferrous” metallurgy. There is a similarity among 
the metallurgies of copper and lead, and even of zinc, tin 
and antimony. Between those metallurgies and that of 
iron there is a great practical difference, wherefore there 
is a sharp division which is indicated by the terms 
“ferrous” and “non-ferrous” in default of anything better, 

In selecting non-ferrous smelting for its next subject 
the council of the Society means practically copper smelt- 
ing, for two reasons, viz: (1) Copper smelting is more 
important industrially by far than any other kind and 
(2) there is no other branch of the art in which there 
have been major improvements save perhaps in the case 
of lead. In tin there has been nothing, though elec- 
trolytic refining may become a major development. In 
antimony the Herrenschmidt method is without doubt 
an improvement of outstanding character, but the metal 
itself is of minor importance. In zinc the names of 
Wetherill and Hegeler, two inventors*whose work made 
important and lasting impressions, rise among those that 
deserve high honor, but both of those men are deceased 
and among modern zinc-smelters there is no one who has 
put a deep stamp on his art. 

With respect to the metallurgy of lead the condition 
is different. The introduction and development of the 
process of blast-roasting by Huntington and Heberlein, 
Dwight and Lloyd, was one of the great improvements 
of all time. That process is not, however, confined to 
lead, being used also in connection with copper smelting, 
wherefore we get back to our premise that the choice of 
the M. & M. Society means practically copper smelting. 

In copper smelting there is a wealth of great ideas 
and great things to weigh and appraise. It is well that 
the award of the M. & M. medal is not limited to mem- 
bers of the Society. Anybody—American or foreigner— 
may be chosen for the honor. I¢ is interesting to look 
over the field. 
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The development of the great modern smelting plants, 
of which the Washoe was the first, was a thing of high 
importance inthe art. With this are associated the names 
of Frank Klepetko, the pioneer, and E. P. Mathewson 
and L. D. Ricketts. At one time pyritic smelting played 
a great part in the metallurgy of copper and*there were 
several metallurgists who were eminent in it, paving 
the way for a process that added greatly to the wealth 
of the world. For a long time there was a ding-dong 
contest between the blast furnace (operated pyritically 
or semi-pyritically) and the reverberatory. The same 
Mathewson built furnaces of each kind of previously 
unparalleled proportions. The blast-roasting process 
overcame the fine-ore trouble and seemed likely to estab- 
lished the lead of the blast furnace, when coal-dust firing 
gave victory to the reverberatory. With the last feat the 
name of David H. Browne is undisputably preéminent. 
An accomplishment of equal importance in technology 
was the development of the basic copper converter with 
which the names of Peirce and Smith are associated. 
But before all of these things was that great stride— 
electrolytic refining. 

Here we have a rich field out of which to select some 
metallurgist for special honor as the renderer of service 
that in the minds of professional men entitles him to 
honor above others, 


cs 
What Is the Matter with the 
Copper Stocks 


A question that is asked us as frequently as any other 
is, “What is the matter with the copper stocks?” It 
might equally well be asked “What is the matter with 
the railway stocks, industrial stocks and good stocks 
generally?” In market value all of them have failed 
to appreciate in comparison with the wonderful change in 
their financial position. Columns have been written on 
this subject, pointing out how many of the standard 
copper stocks are selling for less than they did just 
before the war why should this be? 

The best answer to the question, we think, was given 
by a writer in the New York Evening Post last week, 
who said “The real, underlying factor is the fear of the 
investing and speculating public of the end of the war. 
That fear overshadows everything. Military experts may 
tell us that the war is going to last at least another year ; 
the public does not know; it is not confident that the 
military experts know, and it is not betting its money 
on it. There is uncertainty both as to when the war 
will end and as to what will happen when it does end. 
We are not sure there will be a depression after the war 
is over, but we do not know; and the uncertainty is 
enough to stop buying.” 

Adding to this the knowledge that there has been large 
selling in our market of rails, industrials and coppers, 
which probably is still going on, and we have an adequate 
explanation of the failure of the stock market to respond 
to the improvement in corporate affairs. 

People in the purlieus of Wall St., intoxicated by the 
huge profits that many of the industrial companies have 
realized, have worked themselves into the frame of mind 
that causes the return of peace to be regarded as a bogy. 
How can intelligent thought be so perverted? The 
return of peace would be the greatest conceivable blessing 
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to mankind, and to his commerce and industry. It may 
be followed by disastrous conditions—even the bankruptcy 
of Europe—and may be not; but if the former, things 
will be the worse the longer they be put off, and if the 
latter, the better they will be. The return of peace is 
something to be welcomed, not merely from the humani- 
tarian standpoint but also from the economic. That it 
should be regarded as a bogy is nothing but the mani- 
festation of an unhealthy growth in swinish minds. 
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BY THE WAY 
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During 1915 secondary metals were recovered from 
scrap, sweepings, etc., in the United States to the value 
of $114,304,930, according to U. S. Geological Survey. 

While not generally regarded as interested in mining, 
the appraisement of the estate of the late J. P. Morgan, 
recently published, disclosed the fact that he held at the 
time of his death mining securities valued at more than 
$1,000,000. These included $268,000 of Cerro de Pasco 
Mining Co. 6% debentures, valued at $192,960; 5,500 
shares, Cerro de Pasco Investment Co., $550,000; 27,784 
shares, Champion Reef Gold Mining Co. of India, 
$69,864 ; 4,730 shares, Mysore Gold Mining Co., $121,716; 
i2,000 shares, North Star Mines Co., $132,000; 20,000 
shares, Stratton’s Independence, Ltd., $9,745; 1,125 
shares, Transvaal Gold Mining Estates, Ltd., $15,759; 
Mr. Morgan owned worthless stocks of a par value of 
more than $7,000,000; among these were shares in three 
mining companies, probably acquired through trade as 
most of them were not of a type that would have 
appealed to him for investment; they included 4,000 
shares of ordinary and 2,857 of preferred shares of the 
Nine Reefs Gold Mining Co.; 30,000 shares of Cande- 
laria Mining Co. and 100,000 shares of the Bassick Gold 
Mining Co. The total estate was appraised at $78,149,- 
024 of which $18,933,951 was in stocks and bonds, a 
nearly equal amount in art collections in the Metropolitan 
Museum of Art, and about $5,000,000 was represented in 
his library which was his crowning achievement as a 
collector. It is interesting to note that his mining securi- 
ties represented about 5.75% of his stock-and-bond 
investments, an amount much larger than would have 
been generally supposed. 


Qeveac regen ee etsecree as 


a 
july Mining Dividends 
Disbursements in July to stockholders by 41 United 
States mining companies making public reports amounted 
to $11,878,960, as compared with $11,052,732 in July, 
1915. Iron, industrial and holding companies allied to 
mining paid $3,842,094 in July, 1916, as compared with 
$2,469,821 in 1915, while Canadian, Central American 
and Mexican companies paid $1,201,912 as compared 
with $962,129 a year ago. 

The record of United States mining companies for 
last month is a distinct change from that of the earlier 
months of the year, during each of which the amounts 
paid were greatly in excess of the dividends. of the corre- 
sponding period in 1915. The smallness of the increase 
here recorded is probably accounted for by the fact that 
last year the Anaconda company paid its quarterly 
dividend in July, and this year will pay it in August. 
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Also, Goldfield Consolidated, which paid over $300,000 
last year is not now on the list, and the Tennessee 
Copper Co. passed its regular dividend, amounting to 
about $150,000. Other companies which paid in July, 
1915, and not in July of this year were: Interstate- 
Callahan ($575,000), Stewart, ($433,392) and Utah 
Consolidated ($150,000), as well as a few smaller ones. 

The Champion dividend was paid to the Copper Range 
Co. and the St. Mary’s Mineral Land Co., each of which 
owns one-half of the stock. The payment by the Engels 
Copper Co. was its initial dividend. The New Jersey 
Zine Co. dividend was an extra of $10 per share. The 
Hollinger payment of 5c. a share is the first dividend 
on the new stock of the Hollinger Consolidated Mines 
Co.; the rate is the same as before, as four shares of 
the new stock is equivalent to one share of the old. The 
Republic Iron and Steel paid the regular quarterly div- 
idend of $1.75 on its preferred stock and $2 back 


dividends. 






United States Mining Companies Situation Per Share Total 
PINS Co vaicancc acs ccdnceuuventeene Mich $3.00 $600,000 
sae. c : Mich 2.00 200,000 

ON ioe cng + vie nek on Ariz. 0.36 547,162 
one ill & —n- sh ane Ida. 0.50 163,500 
ee ee err Calif. .025 5,000 
CNRS one cdidecdaundewane Ida. .03 78,150 
CR NG Oe 65. 3.5o' Sao secede cones Colo. .17 110,565 
Center Creek, TP LE ee do Mo. 15 15,000 
CN, Gon icick oa do cionis ices ndewme Mich. 6.40 640,000 
Coatieeaiel MD MES aks 5k ecw edwtancts Mo. 1.00 22,000 
oe he. BOB na cccianadvucsae ee .05 44,657 

Eogme Com Cc Ass dicdinune xd ocd cet Va .01} 22,000 

den wre aoa wert s qcacel Hie dae me Sane Colo. .02 30,000 
WEEE oes Poco ee eects eh ares Ida. .15 150,000 
eda ceediacdeuccecuseer 8. D. 65 163,254 
DIN Quin os tie cqiesacensgaeus Ariz. 2.00 2,318,942 
Iron Blossom, ae. acdatbeccccstects Sa 10. 100,000 
Iron Cap Cop. pfd., Giisieck «oh secate tee .35 16,558 
SU re Nae gh wn wy 53, ve Ore Mich. 1.00 150,000 
Joplin Ore & | & Spelter. . Spam nuance ae 044 18,000 
Judge Min. an Smeit., sl. Bohan wee mate Utah .25 120,000 
pee eer .10 20,000 
Nat. Zine & Lead, eee Ores, ea Mo. .05 25,000 
IOS FOUN BNGs Ges ice ee i ciwe cede.) GE 10.00 3,500,000 
PE is in so ciane tah ace ue ees Mont. 75 322,500 
MRE, Ss, Go wie Guia a's wa eae ee Mich. 4.00 384,600 
Pacific Mines Corpn., g............... Calif. .02 12,840 
WU BE oa 2205 o's yore vee aloe stiches peal Colo. .03 90,000 
hoon napa le deb dala Nev. -05 50,000 
Reorg. Booth, g.. te bi wewteche ee .10 100,000 
Shattuck-Arizona, c ls we wad adie & 4 acclincaien Soe | 1.25 437,500 
Silver King Coalition... adhd. aca ace .15 187,500 
ee ee Utah .10 63,758 
Success, z.. i ee ee .03 45,000 
Tenepah | OMMNEMRS S Soe yoo... Sore Nev. .12} 187,504 
Tonopah Extension, EO hie: 8! 15 190,920 
yo ee re oe Nev. -15 150,000 
NT ar a wae atu bisa areca’ Sem Ariz. .75 225,000 
IEDC care ke oo Sees ob ewste wow Utah .25 132,050 
WEIN QGscC 620k) tans 4. eae .06 90,000 
Vout ee i ih Bia ofeach skis s oie esas st .15 159,990 

Iron, Metallurgical and Holding 

Companies Situation Per Share Total 
Am. Sm. Sec., pfd. A. U. 8. $1.50 $247,747 
Am. Sm. Sec., pfd. B.. ur hnalscaie. aon 1.25 375,000 
Bethlehem Steel, NN a, die wince wee acs U. S. 7.50 1,114,650 
Bethlehem Steel, pfd.. LO 1.75 260,890 
Cleveland-Cliffs Iron... U.S. 2.50 184,253 
Republic Iron & Steel, » pid... U.S. 3.75 765,634 
Sloss-Sheffield, pfd. . U.S. 1.75 117,250 
U. S. 8: nelting, com. SERA 1.00 351,115 
U.S. Smelting, pfd... LATE ee U. 8. .874 425,555 
Canadian and Central American 
Companies Situation Per Share Total 
Butters Salvador, s. i ientaa eee C. A. $0.24 $37,500 
Cons. Min. & Sm., Seceacicg aaa a B. C. 2.50 209,830 
DRE cS oe ae ech es tak cee Ont. -05 120,000 
Rep SMR oct rales oes sk oP TN <a) ee .05 74,931 
McKinley-Darragh- Savage, 8........... Ont: .03 67,431 
New York & i-ond. : 0.a .0,8......... cae .50 100,000 
Nipissing. . Se ee Ort. .25 300,000 
Peterson Lake, s. ai awien Leek. Se .012 42,032 
Porcupine Crown, 8 SRT eae eee Ont. .03 69,000 
Standard Silver Lind, le Ga, won Shs B. C. .024 50,000 
WOME Guise’ d. Cid. AT Oe .03 75,0c0 
TOUMPUONNOs ia iv hd Aih 6 Bnet Mee Soh Ont. -12} 65,188 


The totals for the first seven months of the year are 
as follows: Mining companies, $96,533,884, as against 
$37,053,776 in 1915; iron, metallurgical and holding 
companies, $58,371,259, as against $36,633,97 3 in 1915; 
Canadian, Mexican and Central American mines, $12,- 

630,599, as against $4,497,751 in 1915. The accompany- 
ing table shows details of the month’s payments. 
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PERSONALS 


F. C. Fless has gone from Oregon to Perseverance, Alaska. 


Lloyd Owen has gone from New York to Anaime, Ibaque, 
Colombia. 


J. P. Chadwick has gone from North Waterloo, Me., to Val- 
paraiso, Chile. 


George B. Church has gone from Brooklyn, N. Y., to Salt 
Lake City, Utah. 

George F. Bridger is now in Los Angeles, Calif., having left 
Pachuca, Mexico. 


Shang Lung Tung, recently at Cleveland, Ohio, has gone 
to Shanghai, China. 

George H. Nolde, lately at Wisner, Neb., is now with the 
Carrara Marble Mines of Nevada. 

C.. G. Dobson, late of Butte, has gone to British Columbia. 
where he is at the Brittania mine, Howe Sound. 


W. B. Weiler, lately at Berkeley, Calif., is now with the 
Boundary Red Mountain Min‘ng Co. at Sardis, B. C. 

William Seddon, of Brownsville, Penn., has been appointed 
consulting engineer for the Pioneer Coal Co. of Illinois. 


E. E. Entwistle has been made mechanical engineer at the 
Steelton plant of the Bethlehem Steel Co. in charge of all con- 
struction. 


Charles A. Mitke, ventilation expert for the Phelps Dodge 
Co., looked over some of the mines of the Lake Superior dis- 
trict recently. 


John D. Ryan has been at Houghton, Mich., and will go 
from there to Montana, expecting to return to New York early 
in September. 


P. A. Robbins, manger of the Hollinger Consolidated Co. in 
Ontario, has been elected a director and made managing direc- 
tor of the company. 


H. P. Henderson returned to New York after an extended 
trip through the West and will shortly leave for Cuba, where 
he will remain for a few weeks. 


F. S. Norcross, Jr., superintendent of the British Columbia 
Copper Co., went through some of the mines of the Cleveland- 
Cliffs Iron Co. on the Marquette range recently. 


E. O. Wells, of Chattanooga, has been made superintendent 
of the Roane Iron Co., Rockwood, Tenn., succeeding Frederick 
H. Clymer, superintendent of the plant since 1907. 


Ernest W. Ellis, for some years at the Washoe Reduction 
Works in Montana, is now superintendent of construction at 
a zine plant at Edwards, St. Lawrence County, N. Y. 


William F. Stein has resigned as superintendent of the 
crucible department of the Bethlehem Steel Co., South Beth- 
lehem, and has been succeeded by Samuel T. Harleman. 

W. H. Gould has been appointed manager of the New Idria 
quicksilver mine in San Benito County, California. He was 
recently at the Harvard gold mine in Tuolumne County. 

John M. Baker and Hamilton W. Baker have resigned as 
general manager and mine superintendent respectively of the 
Baker Mines Co., of Oregon. Their address is now 1043 Emer- 
son St., Denver, Colo. 

Harrison A. Dunn is stil imprisoned in the City of Mexico. 
The latest information from the Department of State is that 
all of the papers in the case are before a military court and 
that an immediate conclusion has been ordered. 

Earl MeclIntire, for several years civil engineer at the mills 
of the Republic Iron and Steel Co., Youngstown, Ohio, has 
resigned to take a similar position at Ojibway, Ont., at the 
Steel Corporation’s new operation. 


W. R. Hulbert, of the Goldschmidt Thermit Co., of New 
York, delivered an illustrated lecture, supplemented with many 
practical demonstrations, to the members of the Clinchfield 
Railway Club at Erwin, Tenn., July 25. 

Louis D. Gordon, president and manager of the Cerro Gordo 
mine, Inyo County, Calif., and Round Mountain mine, Nevada, 
recently spent two weeks visiting the property, making the 
trip from San Francisco in a Mercer machine. 

H. 0. Hofman, professor of metallurgy in the Institute of 
Technology, Boston, was recently at San Francisco and is now 
at Salt Lake City. He has visited the lead smelters at Chicago, 
Omaha, East Helena, Northport, Trail, Selby and Tooele. 

Albert T. Keller, who as chief engineer of the Indiana Steel 
Co., has had charge of construction work at Gary, Ind., has 
accepted the appointment as chief engineer of construction for 
the Bethlehem Steel Co., at Sparrows Point, Md., and will have 
charge of the extensive new work at the Maryland plant. 
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Charles Pascoe, former metallurgist for the Canadian Steel 
Foundries, Ltd., and recently connected with the Thos. David- 
son Manufacturing Co., Ltd., of Montreal, as consulting metal- 
lurgist, has joined the Snyder Electric Furnace Co., Chicago, 
as metallurgist in that company’s research plant, at Clearing, 
Til. 


B. M. Newcomb, of Haas Brothers, San Francisco, former 
manager of the New Idria quicksilver mine in San Benito 
County, California, recently made a visit to his old home place 
in Maine and also to New York, Boston and other cities in 
New England. The visit covered a period’of five weeks and 
included the attention to important business matters in New 
York and Boston. Mr. Newcomb’s recent retirement from the 
management of the New Idria mine was due to his inability 
to give sufficient personal attention to necessary improve- 
ments and developments. 
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Cecil W. Pocock died at Edwards, N. Y., on July 19. At the 
time of his death Mr. Pocock was superintendent of the North- 
ern Ore Co. in St. Lawrence County. 

Llewellyn Humphreys died at Los Angeles, Calif., July 14, 
aged 54 years. Born in Wales he had been in this country for 
many years. During the last 20 years he had done a good deal 
of important inspecting work in the states of Utah, Nevada 
and Arizona. 

John A. Kern, a pioneer miner and mine owner of Eldorado 
County, Calif., died at Placerville June 1, aged 78 years. He 
was born in Ohio and went to California 61 years ago. He 
mined on the Comstock and in other Nevada mining districts 
and married in 1870; his wife, sons and daughters survive him, 

Franz Haniel died at Diisseldorf, Germany, in the last week 
of June, aged 74 years. He was one of the leading figures in 
the West German coal and iron industries, having been a 
director of the Gutehoffnungshiitte, a partner in the engineer- 
ing works of Haniel & Lueg, of Diisseldorf, and the ship- 
owning firm, Franz Haniel & Co., of Ruhrort. He was also a 
member of the council of the Rhenish-Westphalian Coal 
Syndicate. 
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SOCIETIES 
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National Association of Sheet and Tin Plate Manufacturers— 
This association has been formed by 24 of the loading inde- 
pendent mills in the country. The formation of the National 
Association is significant, because it absorbs the Sheet and 
Tin Plate Manufacturers’ Association, which had existed for 
a number of years. All members of the old society have 
become identified with the new body. Officers follow: Presi- 
dent, W. S. Horner, American Rolling Mill Co.; vice-president, 
Joseph B. Andrews, Newport Rolling Mill Co.; directors: W. S. 
Horner, W. A. Thomas, Brier Hill Steel Co.; John O. Pew, 
Youngstown Iron and Steel Co., Ed. Langenbach, Stark Rolling 
Mill Co.; G. H. Jones, Inland Steel Co.; W. H. Abbott, Wheel- 
ing Corrugating Co. The association adopted a resolution 
strongly favoring contracts which will contain no provision 
guaranteeing prices against market decline and other objec- 
tionable features. It heartily approved the plan of the Ameri- 
can Iron and Steel Institute to submit and recommend for the 
adoption of the manufacturers in all lines of the iron and 
steel industry a new form of contract, binding the parties to 
respect it and carry it out. 
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TRADE CATALOGS 
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Portland Continuous Filter. Colorado Iron Works Co., 
Denver, Colo. Pamphlet Np. 28-B. Pp. 15, 6x9 in.; illustrated. 

Traveling Water Screens.- Chain Belt Co., Milwaukee, 
Wis. Bulletin No. 64. Pp. 8, 6x9 in. This illustrates and 
describes water screens designed primarily to remove refuse 
and foreign material from water before it enters power plants 
and other industrial plants requiring large quantities of 
clean water. 

Monarch-Rockwell Double-Chamber Melting Furnaces and 
tilting reverberatory furnaces, core ovens, burners, blowers, 
etc. The Monarch Engineering & Mfg. Co., 1206 American 
Building, Baltimore, Md. Catalog “TMI”. Pp. 28, 9x12; il- 
lustrated. This includes description of the “Steele-Harvey” 
crucible tilting furnaces for melting iron, steel, cyanides, ores, 
etc. 
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SAN FRANCISCO—July 27 

Fire at the Mammoth Copper Mine in Shasta County on the 
night of July 25 destroyed the boarding house, warehouse and 
aérial tramway terminal. The fire started underneath the old 
aérial tramway terminal. The greatest loss was of mine 
stores and the warehouse. Extraction of ore was interrupted 
for a day because the main air line was warped and cracked 
by the heat. The line was repaired immediately and under- 
ground work resumed Wednesday night. New boarding house 
was reconstructed out of an unused bunk house and although 
the men are put to some inconvenience, they are as well 
eared for as possible. The fire was practically under con- 
trol when the water supply gave out. George W. Metcalfe, 
manager, expressed appreciation of the men who—engaged in 
a strike the day before—fought the fire with great energy and 
courage. It was due to the service of these men that the 
compressor house and shops were saved. Had these been 
destroyed, operation of the mine would have been seriously 
crippled. Some men were temporarily overcome by smoke, 
but none seriously injured. The strike and the fire together 
have caused a delay of four or five shifts of underground 
work in the mine, but the smeltery has been in continuous 
operation and within a short time rebuilding and repairs of 
the burned property will bring conditions back to normal. 


Infiltration of Water in the Oil Fields of California has 
been under investigation by the oil department of the 
State Mining Bureau. It has been found that a number 
of localities are in need of correction of damage from 
this source. One such area is in the northern portion of 
Buena Vista hills in Midway field, where there are two pro- 
ductive oil sands, with a third sand carrying a large amount 
of salt water lying between them. The chief oil inspector, Mr. 
McLaughlin, states that early operation did not clearly recog- 
nize these underground conditions, and as a result some wells 
have passed into or even through the water sand without 
landing the various strings of casing in such positions as to 
prevent the water from flooding the productive sands. The 
matter has been called to the attention of the operators in- 
volved and also the Federal receiver. The Bureau has given 
wide publicity to the legal requirement and the necessity of 
operators furnishing compl ‘te logs of their wells. The 
larger companies generally have complied and a number of 
the independents also; but the files are far from complete and 
the inspector has issued an order to hits deputies not to ap- 
prove any application to deepen, abandon, redrill or shut 
off water at a well unless the department has been furnished 
with a complete log as provided by the law of 1915. 

BUTTE, MONT.—July 27 

A Mine-Safety Station is to be established in Butte. Word 
has reached here that one of the three mine-safety stations 
authorized by Congress, for which an appropriation of $101,- 
500 was made, will be established in Butte. The camp has 
been selected because of the great amount of mining going on 
in this locality and the importance of extending Government 
aid in that region. An all-steel rescue car for which con- 
tract will soon be let, is to be stationed here. The car will 
be of special design, equipped with the most modern appa- 
ratus for mine-rescue work. It will be manned by an expert 
crew of life savers, who when not employed at mine dis- 
asters will visit different mining camps and train miners in 
rescue and first-aid work. Director Manning of the U. S. 
Bureau of Mines is expected to arrive in Butte soon to make 
preliminary arrangements. He will also look into the possi- 
bilities of the establishing in Butte of one of the three min- 
ing experiment stations for which $75,000 in all was ap- 
propriated. Montana people think that Butte is the logical 
site for such a station and efforts are being made by mining 
men and corporations to induce the Government to select 
Butte as the place for it, probably in connection with the 
School of Mines. 

The Big Electrolytic Zine Refinery of the Anaconda com- 
pany at Great Falls is to be put into operation on Aug. 10, ac- 
cording to present plans. This is nearly a month earlier than 
the date set for starting when ground for the new plant was 
broken last year. The electrolytic and roaster departments 
are almost finished now and within two weeks every- 
thing will be in readiness to start operations at the 
greatest zinc refinery in the world. It will have a capacity of 
5,000,000 pounds of zinc per month and the fact that this 


zine will be of the high grade and purity now in great de- 
mand will add materially to the profit in getting this new 


department into operation. In June there were 2,800 men all 
told on the payrolls at the Boston & Montana reduction de- 
partment—the largest number of men that has ever been 
employed there at onetime. The 2,000-ton concentrating plant 
at the Washoe Reduction Works at Anaconda is almost 
finished and it is planned to have it ready to operate by Aug. 
5. President John D. Ryan and a large party of men promi- 
nent in the mining world are making arrangements to be 
present on that date and witness the starting up of the con- 
centrator and they will go to Great Falls on Aug. 10 to watch 
the starting of the refinery. With the operation of both 
the zinc concentrator at Anaconda and the refinery at Great 
Falls, the zinc-producing mines of the company, which include 
the Poulin, Lexington, Emma, Gray Rock and Alice in Butte 
and the Douglas mine in Idaho, will be called upon to sup- 
ply 2,000 tons of ore per day. 


DENVER-July 25 
Resumption of Activities in Silverton, this summer, in- 
cludes most of the well-known properties. The Tucker-Bal- 
lard interests of Colorado Springs are pushing the construc- 
tion of a modern mill to supplant the mill destroyed by fire 
some months ago at the Hamlet mine and expect it to be in 
operating shape soon. The old Silver Lake mill, while being 
somewhat remodelled to increase its capacity, is running on 
custom ores from the National Belle, Dora and Green Moun- 
tain mines. Otto Mears and J. H. Slattery have taken a long- 
time lease on the Highland Mary mine and are preparing to 

push new development systematically. 


, 


The Smuggler Mine, a short distance southwest of Rollins- 
ville in Gilpin County, has been freed from litigation and pur- 
chased by Omaha men. This property was opened years ago 
but was never given rational exploitation until the tungsten 
excitement a year ago brought a group of investors into the 
district and they selected it and operated it as the A. K. R. 
mine, these letters being the initials of the purchasers. The 
new purchasers will immediately enlarge the mill by adding 
20 new stamps to the 30 already installed. The ore is free- 
milling and the mine has already produced several hundred 
thousand dollars in gold. 


At Leadville the owners of the Bartlett tunnel, on Sugar 
Loaf Mountain, are having a transmission line built to enable 
the installation of an electric-driven air compressor, it being 
the intention to renew the driving of this bore along the 
strong vein that has already produced well even under de- 
sultory operation. After it was thought the unwatering 
of the Fryer Hill area had been accomplished through the 
Harvard shaft, sinking of the shaft was abruptly postponed 
by the breaking out of bodies of water presumably in old 
stopes. At the Penrose shaft, both sinking pumps continue 
busy throwing approximately 2,800 gal. per min., the water 
probably draining from stopes somewhat remote from the 
shaft. Development is being pushed on several levels. Pros- 
pect Mountain, north of town, is being prospected carefully 
with the object of inaugurating operations at numerous 
points. Owing to the deep overburden covering the forma- 
tions, mining men have been prevented from opening many 
mines although the typical Leadville series traverses the large 


mountain. 


Marked Revival of Activity in Leadville is shown by the 
output of the district for the half-year just ended, during 
which 402,250 tons were produced, the high mark being reached 
in June, when 83,250 tons were mined. Production by months 
were approximately as follows: January 60,000 tons; Febru- 
ary, 57,000; March, 63,000; April, 66,000; May, 73,000 and June, 
$3,250 tons. During these six months, 28 old mines have re- 
sumed operation. The most important at'this time are: The 
Mikado recently taken over by George O. Argall, the Green- 
back owned by Patrick Mulrooney, the Harvard and Tip Top 
now under the control of the United States Smelting, Re- 
fining and Mining Co., the McCormick lately purchased by 
the Empire Zinc Co. with the Robert Emmet, and the Home 
Extension in the Down Town section. The others are smaller 
properties situated in various parts of the district, indicating 
the most unusual rejuvenation in the history of Leadville; 
several are already shipping ore. Extensive developments are 
planned in several sections that have long been neglected, 
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reaching from Iowa gulch on the south to Prospect Mountain 
and East Tennessee gulch on the north and including the re- 
mote areas in Twin Lakes, Half Moon, and Sugar Loaf on the 
west. A close canvass of the district shows 109 properties 
active, not including locations where yearly assessment work 
is now being done. The only dredge in the district, owned by 
the Derry Ranch Gold Dredging Co., is operating again and is 
obtaining a remarkable yield. 


SALT LAKE CITY—July 28 

Another Hydro-Electric Power Plant is being built by the 
Utah Power & Light Co. on the Bear River in Idaho, about 1% 
mi. below the power station at Grace, which is 60 miles by 
river below Bear Lake. From Grace a transmission line, 135 
mi. long connects with a terminal and substation 6% mi. west 
from Salt Lake. This line, which at present transmits power 
from Grace and two other power stations operating con- 
siderably further down the river, will also carry the 11,000 
hp. to be generated by the new plant. A dam is to be built 
across the river just below the Grace power station, and this 
will receive water after it passes through the Grace power 
house. A wooden flume—20 ft. wide by 14 ft. high, with 
reinforced concrete framing, and 6,000 ft. long—will deliver 
1,250 sec.-ft. to the new plant. From Bear Lake the com- 
pany has built a canal, which delivers water into Bear River 
in the dry season. To increase the efficiency of this canal, a 
pumping station is being installed between Bear Lake and 
Mud Lake. There will be five electrically driven pumps, hav- 
ing a combined capacity of 1,500 sec.-ft. 


SPOKANE—July 26 

Site of the Federal Mine Experiment Station is a subject of 
much discussion among mining men here and there is bitter 
opposition to the proposed selection of Seattle for this north- 
western station. Protests have been sent from different parts 
of eastern Washington and practically all of Idaho and 
Montana to Franklin K. Lane, Secretary of the Interior, and 
the congressional delegations from the three states. Com- 
mercial organizations and mining associations in the differ- 
ent districts have joined in the protests, and the result has 
been that Secretary Lane has announced that Director Man- 
ning of the U. S. Bureau of Mines will be in Spokane about 
Aug. 6 to investigate the situation. The protests are based 
on the contention that Seattle is not a logical site for the 
station, in that it is remote from all the producing metal- 
mining regions of the northwest, and that if the plant is lo- 
cated there it will defeat the government’s purpose in es- 
tablishing it. Different points in the intermountain region 
have been suggested as a site for the experimental plant, but 
there is a tendency to unite on any place in the mineral re- 
gion that will be satisfactory to the majority, and the fight at 
present is being confined to convincing Secretary Lane that 
Seattle should not be considered in any event. Spokane and 
Butte have both been suggested as more logical sites for the 
new station. 


OATMAN, ARIZ.—July 26 

The Oatman Water and Sewer Co. may relieve the Tom 
Reed Company of the obligation to supply water to the town 
of Oatman. Inasmuch as the town was the outcome of the 
development of the Tom Reed mine, it was natural that the 
company should have supplied the town with water but now 
that Oatman has grown beyond a ore-mine town, the obliga- 
tion has become a little onerous, especially as the Tom Reed 
now desires to use this water for its own purposes. The 
Arizona corporation commission, however, notified the com- 
pany that it could not suddenly withdraw from this public- 
utility service. It appears now that a new corporation, the 
Oatman Water and Sewer Co. has been formed and. granted 
permission by the corporation commission to furnish water to 
the townsites of Oatman, Mazona and Old Trails. The com- 
pany has purchased the Lexington, Arizona and the Mazona 
water works systems, the old Orion pipe lines and the water 
production of the Big Jim and will pump water about 11 mi. 
from wells near the Colorado River. The wells are esti- 
mated to yield about 150,000 gal. every 24 hr. and the Big Jim 
will furnish about 100 gal. per min. The new company will 
also furnish water for the old Orion mill, which is being over- 
hauled and modernized for the purpose of doing a custom bus- 
iness. Its 20 stamps are expected to be dropping in about 60 
days. The mill proposes to treat ores from the Big Jim, Gol- 
conda, Arizona Tom Reed, Lexington Arizona, Boundary Cone, 
Paramount and the Oatman Belle. The officers of the water 
company are: W. H. Wise, of Los Angeles, president; V. S. 
Rowely, vice-president; F. F. Brush, secretary-treasurer. 


JOPLIN—July 29 


Restoration of Electric Service for the mines of this dis- 
trict was established last week by the completion of repairs 
to the damaged turbine at the Empire District plant at River- 
ton. Continued curtailment of production is threatened, how- 
ever, by a shortage of water. Only slight showers have fallen 
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in the Kansas and Missouri sections of this district since June 
19, and many properties are unable to get sufficient water for 
mill operation. Mines at Neck City and in the West Joplin 
camp are down and others may have to close. In the 
Arkansas field the water famine is even more important as 
most of the mines there depend on small creeks. The Bonanza 
mill on Cow Creek is able to operate only half time. The 
Dixie Girl mill, a new plant, can get no water for operation. 
The Bear Hill has been down for some time on this account. 
The water supply for the Omeara on Boat Creek has failed. 


DULUTH—July 29 


Work Has Been Resumed on the Mesabi Range by akout 50 
per cent. of the striking miners and there are more mines 
operating this week. There have been a few demonstrations 
of late, but the remaining strikers are not taking the interest 
that they did. Many are holding out because they believe that 
the dock workers at Duluth, Two Harbors and other places 
will strike unless certain demands that they have made to 
the railroads are complied with. The dock men want higher 
wages, as do the crews on the lake carriers. It looks almost 
certain that if the raises are not granted the iron-ore busi- 
ness is going to suffer. The mines can get out all of the ore 
that is required, but if the dock men and boat hands should 
start trouble there would be a tie-up. The Minnesota branch 
of the American Federation of Labor held its meeting a few 
days ago and decided to give assistance to the striking miners 
of the Mesabi district. They stand ready to send in leaders 
and funds, but the Industrial Workers of the World, which 
started the strike, is not in favor of such a move. The men 
are coming to realize that they cannot hope to win out as 
long as they are associated with the I. W. W., as the mine 
operators are firm in their stand not to treat with that organ- 
ization. Secretary of Leber Wilson sent two Federal in- 
vestigators to the range this week, to try and bring about a 
settlement. They will never be successful because the com- 
panies will not send representatives to a meeting where I. W. 
W. leaders are in evidence. The hearing of the 14 men who 
are charged with murder was held in Duluth this week. Four 
of the men were ordered released as they did not have a 
hand in the affair at Biwabik. The others will have to 
await the action of the grand jury at Virginia. 


TORONTO—July 29 

International Nickel Co. has taken the first step toward 
the establishment of a Canadian branch by the securing of a 
federal charter of incorporation for the International Nickel 
Co. of Canada, Ltd., capitalized at $5,000,000, with head office 
at Toronto. As is usual in the case of large corporations, the 
real interests involved are not indicated, the nominal incor- 
porators being lawyers and clerks. The establishment of the 
head office in Toronto leads to the inference that a site in 
Ontario will be selected for the plant, possibly in the Sud- 
bury district, though representatives of the company are this 
week looking over sites in the Niagara district. 


The Dispute Between Miners and Operators at Cobalt will 
be dealt with by a royal commission, which will shortly be 
appointed by the Canadian government. The miners have 
been agitating for an increase in wages, and complain that 
the management of the Mining Corporation of Canada, oper- 
ating the Cobalt Townsite and Cobalt Lake mines, has dis- 
missed workmen for belonging to the union. The mine oper- 
ators have refused to confer with the representatives of the 
men, because they are affiliated with the Western Federation 
of Miners. Hon. T. W. Crothers, Minister of Labor, was ap- 
pealed to and asked to appoint a board of investigation and 
conciliation under the Industrial Disputes Investigation Act. 
This was considered impracticable, owing to the lack of or- 
ganization among the operators, as unless the latter came to- 
gether for common action it would be necessary to appoint 
a separate board to deal with the situation in each mine. As 
a way out of the difficulty the appointment of a royal com- 
mission was suggested by the Minister and approved by the 
miners. The constitution of this body rests entirely with the 
government, but it is understood that they will accept sug- 
gestions as to the personnel of the commission from both 
parties to the dispute. No definite demands have been made 
on the operators, but the miners wanted a general raise of 50c. 
a day. When the question of higher wages first came up, the 
operators granted a raise of 25c. a day to all employees, and 
afurther bonus of 25c.a day to underground workers when sil- 
ver sells during the month for 70c. an ounce or over. This bonus 
was paid for only one month, and the employees, particularly 
the surface men, to whom the bonus did not apply, appear tc 
be dissatisfied. Drill runners are now receiving $3.50 per day, 
and the minimum wage for surface men is $2.50. There are 
between 2,500 and 3,000 miners in the district and a vigorous 
campaign has been carried on for some time to strengthen the 
union, the membership of which has been increased during 
the last few months from 200 to over 1,000 miners. 
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ALASKA 


ALASKA MEXICAN (Treadwell)—In June, mill ran 25 
days, 2] hr., crushing 15,820 tons yielding $16,505, or $1.05 per 
ton; operating expense $24,992; operating loss, $8,486; con- 
struction $4,405. 

ALASKA TREADWELL (Treadwell)—Crushed in June 78,- 
918 tons yielding $131,730, or $1.69 per ton; operating ex- 
pense, $95,894; operating prot $35,835; construction $17,392; 
net profit, $18,443; other income $11,200. 

ALASKA UNITED (Treadwell)—-In June crushed in Ready 
Bullion mill 24,220 tons, in 700-ft. Claim mill 20,335 tons, yield- 
ing $49,019 and $20,210 or $2.04 and $1 per ton respectively. 
Ready Bullion operating profit $18,725; construction $4,003; net 


profit, $14,721.. 700-Ft. Claim operating loss $20,337; con- 
struction $6,597; net loss $26,934. 
ARIZONA 
Cochise County 
CALUMET & ARIZONA (Warren)—Producing copper at 


rate of 70,000,000 lb. a year, output for first six months hav- 
ing been 34,875,000 Ib. 

COPPER QUEEN (Bisbee)—Water from Czar and Holbrook 
shafts, after running through the precipitating plant, will be 
pumped back through the upper and shallower workings, pass- 
ing through old filled stopes and low-grade orebodies and 
ultimately through the leaching plant again. 


Gila County 


COUNTY ROAD being extended with force of 22 men from 
mouth of Russell’s gulch to summit, thence down old Bob Tail 
road across Panadosa Copper Co.’s property to Greater Miami 
and the Arizona Zinc and Lead, thence to the Ray road. 
Will open rich mineral district. 

GREATER MIAMI COPPER (Miami)—N. M. Tanner and W. 
L. Card making detailed examination. Contractors McGee & 
Sikes 75 ft. in new tunnel. 


INSPIRATION (Miami)—Making preparations to add 19th 
and 20th units to mill; mine hoisted 19,700 tons in one day, 
while the mill has put through as high as 17,800 tons. 


Mohave County 


RAILROAD AND A WATER SYSTEM are now promised 
for Oatman. The water supply may be undertaken by Oatman 
Water and Sewer Co.; would relieve Tom Reed company of 
obligation to furnish town with water it needs for mill- 
ing purposes. 

UNITED EASTERN (Oatman)—Headframe over new No. 2 
working shaft practically completed; shaft, down 375 ft., 
will be sunk at increased speed. 

ORION (Oatman)—This company’s stamp mill will be re- 
opened as custom mill, affording an outlet for ore now be- 
ing piled on the various dumps. 


Pima County 


AMERICAN SMELTING & REFINING (Tucson)—This com- 
pear has taken lease on Morgan mine, an old producer in Twin 
uttes. 


LOST FRENCHMAN (Ajo)—Opened by E. H. Johnson and 
associates: gold quartz outcrop traceable 3,000 ft.; crosscut at 
50-ft. depth has 16 ft. good ore; high-grade ore on dump. 


BUSH-BAXTER (Twin Buttes)—E. G. Bush will con- 
tinue development at Minnie mine, option on which was re- 
linquished by American Smelting & Refining Co. as payment 
of $100,000 became due before development of another lens 
was accomplished. 


Pinal County 


TROY-ARIZONA (Troy)—Sulphide ore assaying $4.50 gold 
and 5% copper struck in Rattler shaft. 

PINAL DEVELOPMENT (Kelvin)—Preparing to ship 6 
cars of copper-gold ore from Renfro mine to Hayden smeltery; 
600-cu.ft. compressor, hoist and machine drills ordered. 


Yavapai County 


SUNNYSIDE (Prescott)—Optioned 


Pheenix. 


PITTSBURGH-JEROME (Jerome)—Main shaft 
ft.; building road to property. 

McNULTY & McBRIDE (Prescott)—Sold 50 claims in the 
Copper Creek section to the Daly-Crawford-Lewisohn syn- 
dicate for approximately $300,000. - 


ARKANSAS AND ARIZONA (Jerome)—Unwatering re- 
sumed; W. H. Gallaghan, formerly of the Cobriza in Cochise 
County, is superintendent. 


HOMESTEAD (Walker)—Acquired by J. J. Shockley and 
associates of New York; at 75-ft. depth, 3 ft. of gold ore 
of milling grade found in loose formation. 


SHELDON MINING (Walker)—Acquired holdings of Major 
Mining and Milling, Stuckey Bros., Metals Milling and the Em- 
pire Mining, which will be merged into one group; John F. 
Pell, Newark, N. J., president. 


ANGLO-SAXON SMELTING CO. (Prescott)—This company, 
incorporated by British interests, to build a custom smelting 
plant; construction to begin in December, if Federal tax on 
copper is not imposed. Contemplate two copper reverbera- 
tories, and one lead stack of 250-tons capacity. May erect 
concentrator, also. 


to H. A. Groom, of 


down 695 








CALIFORNIA 
Amador County 


KENNEDY (Jackson)—High-grade ore reported on lower 
levels. Tailings dam to be increased in height. 


_ PITTS (Pine Grove)—Installation of 10-stamp mill near- 
ing completion; was formerly at Climax mine. Bonded to 
M. Robinson. 


CONSOLIDATED AMADOR (Sutter Creek)—Water lowered 
to 380-ft. point below collar and shaft repaired. Upon reach- 
ing the 600 level additional pump will be installed. Timbers 
found in good condition thus far, many sets requiring only 
renewal of one member. 

CENTRAL EUREKA (Sutter Creek) Preparations made 
for sinking shaft below 3,200 level. Twenty stamps are 
dropping and 10 more will be started in a few days; ore sup- 
ply coming from lowest three levels. 


SOUTH EUREKA (Sutter Creek)—Underground hoist be- 
ing installed at 2,200 level of the Oneida to sink winze and 
carrying on development work. New hoist has capacity of 
1,500 ft. Main shaft unwatered to a point within 400 ft. of 
sump and the ground between shaft and winze will be thor- 
oughly explored. Twenty stamps dropping at Oneida and 80 
at South Eureka. H. Malloch, of San Francisco, general 
manager, and William H. Schmal, superintendent. 





Inyo County 


KEAN WONDER (Bishop)—tThis old mine in Death Valley 
region, owned by the Frances Mohawk Co., of Goldfield, Nev., 
is to be reopened. Cyanide plant operating on tailings from 
the old mill but management decided to concentrate future 
work on development of new ore reserves; if results warrant 
new mill will be installed. 

REWARD (Independence)—Reported sold to Crown Re- 


serve Mining Co. of Montreal; work will be started on large 
scale soon. 


TUNGSTEN MINES CoO. (Bishop)—Large vein disclosed in 
Little Sister claim 390 ft. from portal of tunnel and 210 ft. 
below the collar of the shaft. 


Nevada County 


RED LEDGE (Nevada City)—Chrome ore being hauled to 
Nevada City for rail shipment to Eastern buyers. Between 
300 and 800 tons of chrome ore developed. 


GRASS VALLEY CONSOLIDATED (Grass Valley)—Pre- 
paring for extensive work at the Allison Ranch property. 
fats pumps, hoist, compressor and power drills will be 
installed. 


NORTH STAR (Grass Valley)—Operating mine from Cen- 
tral shaft which has been completely equipped. Old sur- 
face equipment of the North Star, proper, being dismantled, 
only foundations remain of buildings that have been in exist- 
ence for 40 years. Mill is to be enlarged. Some of best ore 
now going to the mill is from the 6,300 level at bottom of in- 
clined shaft. Executive and administrative operation will be 
from Central shaft. 

Sacramento County 


NATOMAS (Natoma)—Natoma No. 1 dredge which is being 
rebuilt has been floated and installation of machinery is in 
progress. Expected to be digging by October, between Fair- 
oaks and Jura. 

Siskiyou County 


VICTORY (Yreka)—Mine being operated by Los Angeles 
men who have installed tube mill and concentrators. Haul- 
ing ore to mill with 1%-ton motor truck. Preparing also to 
build 700-ft. gravity tramway from tunnel mouth to the truck 
road. Oreshoot is 3 ft. wide. Sinking of shaft contemplated. 
Property situated 3 mi. from confluence of Russian Creek and 
Salmon River. John Nefroney, manager. 


Tuolumne County 


OMEGA (Jamestown)—Property on western slope of Table 
Mountain being prepared for resumption of mining and mill- 
ing. Shaft being unwatered. 


GLOBE DEVELOPMENT CO.” 
opened. Four cars shipped in July. 

BONANZA (Sonora)—Leased to Senator J. B. Curtin and 
George Weston who will reopen. 


SPRINGFIELD TUNNEL (Springfield)—Assessment levied 
to install additional drills and extend tunnel to tap gravel 
channel by a raise. Joseph Cademartori, superintendent. 

COLORADO 
Chaffee County 


TURRET COPPER MINING AND REDUCTION (Turret)— 
Developing two copper-gold veins, one high in copper and 
the other in gold. F. B. Radon, superintendent. 


Dolores County 


(Chinese)—Chrome ore 


SNTERPRISE 
smeltery. 


EMMA (Dunton)—Being developed under option by Tono- 
pah-Belmont Development Co. Shaft being unwatered pre- 
parateny to exploring sixth level. C. S. MeKenzie, superin- 
endent. 


(Rico) —Lessees shipping to Durango 


Gilpin County 


PROSPECTING IN ROLLINSVILLE DISTRICT is extend- 
ing over greater area as snow recedes. On Humdinger claim, 
west of town, production of tungsten ore being made at high 


> 
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altitude; good float found at several places well above timber 
line on other claims. District was gold producer, both lode 
and placer, before tungsten excitement started. Two principal 
goid mines are Perigo and Gold Dust. 


San Juan County 


MAYFLOWER_ (Silverton)—This property in Arrastre 
Gulch leased to Mears, Pitcher & Slattery. Work will begin 
at once in upper tunnel, and a 175-ft. raise will be ex- 
tended from lower to upper tunnel. Wirerope tramway to 
connect tunnel with Mears-Wilfiey mill under consideration. 
Body of lead-copper ore opened in upper tunnel about 200 ft. 
from portal; winze sunk in ore 40 ft.; vein averages 5 ft. 


Teller County 


GRANITE (Victor)—Dillon oreshoot exposed for 500 ft. on 
1,400-ft. level; recently cut on 1,600-ft. level. 


MODOC (Victor)—-Shipping about 100 tons per week; de- 
veloping on new 1,200 level. 


ACACIA (Cripple Creek)—Shipped recently two ears, 
coarse and screenings, from Eagles vein of South Burns 1,200- 


ft. level. 
ILLINOIS 


FLUORSPAR PRODUCTION STOPPED since July 18 at the 
Rosiclare and Fairview mines owing to strike following or- 
ganization in May of a local of the Western Federation of 
Miners and refusal of state to send militia to preserve order. 
Mines continued to operate until shooting of four men on July 
17. These mines in southern Illinois supply most of U. S.fluorspar 
production, only about 1% being produced outside the Illi- 
nois-Kentucky field. Shortage at openhearth-steel plants 
feared. (Later—Dispatches, Aug. 1, stated nonunion men 
arming, would order Federation leaders to leave.) 


MICHIGAN 


Copper 

COPPER RANGE CONSOLIDATED (Painesdale)—South 
levels in No. 4 Champion shaft now extend to limits of prop- 
erty. Further improvement being made in milling, in table 
recovery. 

WINONA (Winona)—Slater leaching process has given 
good results in reducing copper content of tailings; tested in 
experimental plant over long period. 

AHMEEK (Ahmeek)—Steel work for new No. 2 shafthouse 
nearly completed. Construction is not interfering with pro- 
duction. 

MOHAWK (Mohawk)—No. 6 shaft now down below 15th 
level; No. 5 is below the 18th level; grade of ore from north- 
erly shafts has not declined. 

MICHIGAN COPPER MINING (Rockland)—Work is being 
done in Butler lode, largely in mass and “barrel” rock. 

KEWEENAW (Mandan)—tTrestle to mill being rushed. 
Milling to be started this month. All drills working in 
drifting; no sinking being done. 

HANCOCK CONSOLIDATED (Hancock)—Shipping about 
800 tons daily; more than 600 tons from Pewabic lode through 
No. 2 shaft, this rock being of better grade than at any pre- 
vious time. Limited shipments through No. 7 Quincy include 
a good proportion of mass, 3- to 6-ton masses not being in- 
frequent. 


MINNESOTA 


Mesabi Range 


CANISTEO (Coleraine)—The Oliver company is digging 
drainage ditch here about % mi. long and 22 ft. deep. 

WALKER (Coleraine)—Ore now being removed from this 
pit operated by the Oliver company. Property had been idle 
so far this season. 

CHESTER (Chisholm)—Dry house completed at this mine. 
Spray is used instead of basin or sink; only mine on the range 
employing this method; result said to be satisfactory. 

CHISHOLM (Chisholm)—Tener shaft, through which ore 
from the Chisholm mine is now hoisted, is to be relined with 
concrete. Shaft is 6x18 ft., inside, and is 300 ft. deep. This 
is the second shaft on the Mesabi Range to be concreted. 
The process of relining, used last year at the Monroe mine, 
will be adopted. 


MISSOURI 


Joplin District 
LUCKY JOE (Klondike)—Contemplate building mill. 
AMERICAN ZINC (Granby)—Tearing down mill; will erect 
‘larger plant. 
SHERIDAN 
Cornfield mine. 


CONSOLIDATED (Aurora)—Has drills at work and Texas 
pump draining lease recently acquired. Mill contemplated. 

FLANNERY (Sarcoxie)—Good ore being produced from Op- 
timo shaft, recently opened. Third Deisel engine to be in- 
stalled soon. 

SWEETMAN (Duenweg)—Has opened silicate mine, near 
old McGee mine which was district’s greatest silicate pro- 
ducer. Has 15-ft. face at 75 ft. 

HANDFORD (Joplin)—Completed draining of 30-acre lease 
recently acquired and 20 sub-leasing companies are at work. 
Handford company mining in original 40-acre lease. 


(Cardin)—Will build new mill on lease near 


Northern Arkansas 


AT YELLVILLE, Mineral Belt Traction Co. has been incor- 
porated to operate 50-passenger motor car on recently built 
railroad to Rush. 

SUMMIT HOME 
and tables. Entire outfit operated by 
gine. 

CAPPS (Rush)—Gasoline motor installed to pull ore cars 
a mine to Morning Star mill. First used in Arkansas 

eld. 

PHILADELPHIA (Rush)—Averaging 12 to 16 tons of con- 
centrates daily. On three successive days had turn ins of 23, 
18 and 22 tons; best record ever made by any Arkansas mine. 


(Rush)—Milling with Jeffrey pulverizer 
25-hp. gasoline en- 
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MONTANA 
Fergus County 


HANOVER GYPSUM CO. (Lewistown)—This company 
which began operating its new gypsum plant at Hanover, 7 
mi. west of Lewistown about 10 days ago, has been sold to a 
syndicate headed by Charles T. Boettcher, president, Denver & 
Salt Lake Railway Co. It will proceed at once with installation 
$1,000,000 cement plant to supply Montana and the Dakotas. 
For present D. R. Brown will act as manager. 


Madison County 


REVENUE CONSOLIDATED GOLD MINES (Norris‘-- 
Formed last fall to develop old mines of Richmond Flat. 
Force of 25 men working. Mill may be built. G. D. B. Turner, 
superintendent. 


Silver Bow County 


TUOLUMNE MINING CO. (Butte)—At the Colusa-Leonard, 
recently taken over by company, hoist was started July 21 
for inspecting shaft and underground workings; found in 
good shape; as soon as unwatered, sinking will be started to 
800 level. At Butte Main Range properties, retimbering in 
progress; shaft will be ready Sept. 1. Drift from Main Range 
shaft disclosed ore running as high as 8 or 9% copper. At Tuo- 
lumne mine, will explore vein below 2,600 level. 


BUTTE & SUPERIOR (Butte)-——Report for June shows 
smaller amount of ore treated in flotation plant and less con- 
centrates recovered than in May. Tons treated in June were 
48,475 and concentrates produced 10,830 tons. To decrease 
further the loss of zine in tailings, company is making 
changes in jigs at the mill, using the system of the Timber 
Butte mill. At Butte & Superior mill tailings run from 0.91% 
age.” zine, while at Timber Butte mill loss averages only 
«20 Yoe 


NORTH BUTTE (Butte)—Recent developments encourag- 
ing. On 800 level Speculator vein is 15 ft. wide, carrying 5% 
copper and 2 oz. silver per ton. The Sioux Chief on 700 level 
averages 9.8%. The Edith May on 2,800 level shows 5.5% cop- 
per and 2 oz. silver. The North Berlin passed through fault 
on 2,200 level and now shows 8% copper with as high as 12 
oz. silver per ton. June output amounted to 2,096,326 lb. of 
copper, 90,713 oz. silver and 143 oz. gold. An average of 1,500 
tons of ore was hoisted daily. 

NEVADA 
Elko County 

SURPRISE (Jarbidge)—High-grade gold ore up to 3 ft. in 

width struck in this property owned by J. G. Dufner. 
: Ismeralda County 

LONE STAR (Goldfield)—Development confined to east- 
ern portion of property; south drift from Neligan shaft is 
yielding encouraging assays. 

SANDSTORM-KENDALL (Goldfield) — Southeast crosscut 
on 350-ft. level encountered vein beneath old lease workings 
from which rich ore was mined. 

REORGANIZED CRACKER JACK (Goldfield) — Drifting 
north and south on 115-ft. level; south drift in low-grade 
quartz. Development of 300-ft. level to start soon. 

JUMBO EXTENSION (Goldfield)—June profit $36,500 from 
2,429 dry tons mined and 563 tons dump ore; total value $92.- 
000. At annual meeting all officers reélected except A. I. 
D’Arcy who was succeeded by Charles D. Olney as director. 

ATLANTA MINES CoO. (Goldfield)—West crosscut on 1,750- 
ft. level being driven two shifts with about 150 ft. to go to 
reach projection of ore mined on 1,580-ft. level Grizzley Bear 
ground. Arrangements made with Goldfield Consolidated to 
bear major portion pumping expense; water used 
solidated mill. 


in Con- 


Eureka County 


PALISADE COPPER (Palisade)—Have opened good ore- 
body; recent shipments ran 13% Cu. Expect to ship carload 
every fortnight. F. W. Smith, manager. 


Lincoln County 
PRINCE CONSOLIDATED (Pioche)—Company’s new 200- 
ton concentrating plant at Bullionville is completed. Erected 
to treat Bullionville and Dry Valley tailings aggregate 120,- 
000 tons. A 1-mi. spur is being constructed from the Cali- 
ente & Pioche Ry. to the Dry Valley dumps. 


Nye County 


TONOPAH ORE PRODUCTION for week ended July 22 was 
10,139 tons valued at $208,582 compared with 10,360 tons for 
week previous. Producers were: Tonopah Belmont, 3,065 
tons; Tonopah Mining, 2,300; Tonopah Extension, 2,200; Jim 
Butler, 1,300; West End, 845; Halifax, 220; Rescue-Eula, 156; 
North Star, 53 tons. 

TONOPAH EXTENSION (Tonopah)—Receipts for 
$125,754; expenses $73,594; operating profit $52,160. 

KANROHAT (Round Mountain)—Property, comprising 14 
claims and small mill in Jefferson Cafion, being sampled. 
Under option to Sprague interests of Goldfield. 


JIM BUTLER (Tonopah)—At recent directors’ meeting it 
was decided to appeal decision of Nevada Supreme Court in 
apex case against West End Consolidated. 


TONOPAH MINING (Tonopah)—June profit $19,950 from 
treatment of 9,060 tons; average value $12 per ton; 119,325 oz. 
bullion produced, value $97,250. The 70-ft. headframe at 
Red Plume shaft is to be moved to the Sand Grass shaft. 


WEST END (Tonopah)—At annual meeting, Oakland, 
Calif., directors and officers reélected. Report for 1915 shows 
total operating profit of $270,416; of this amount $109,212 is 
profit from disputed ore and placed in escrow to await final 
decision of courts. 


GOLD HILL NEVADA GOLD MINES CoO. (Tonopah)—On 
this property in Lone Mountain district, shaft has been sunk 
500 ft.; crosscut being driven to tap gold vein. Galena vein 
also outcrops. Equipped with hoist, air compressor and pis- 
ton drill. May install Jackhamer. William G. Herman, super- 
intendent. Daniel Hurton, of San Francisco, president. 


June 
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Storey County 


OVERMAN (Virginia)—Began general repairs underground, 
July 18. 

HALE & NORCROSS (Virginia)—Surface tunnel now in 
good condition to 1,052-ft. point. 

CROWN POINT-BELCHER (Gold Hill)—Work in Jacket 
discontinued on account of change in air conditions; ae 
hauling electric equipment continued; 255 tons ore sent to 
gloryhole from shaft. Jacket mill received 319 tons mine ore 
and 486 tons dump rock. a 

J CONSOLIDATED (Virginia)—Extracte 

see tale over $12,000 as follows: 2,400 level, 144 tons, 
$62.29; 2,500 level, 41 tons, $12.75 and 177 tons, $12.62. Union 
shaft reopened by pumping association to 180-ft. point below 
2,500 level. 5 : 

MEXICAN (Virginia)—Extended 2,500 level south drift to 
56-ft. point, face shows porphyry and quartz of low oaeny- 
Alterations to winze station continued on 2,700 level. po 
can mill received 362 tons custom ore averaging $34.56 an 
193 tons Mexican dump rock averaging $14.12. 


NEW MEXICO 
Grant County 
CHINO (Hurley)—Copper output in June, 7,243,618 Ib. 


363 tons; 


Lineoln County 


TE OAKS (White Oaks)—Reported that Minor S. 
Keith of Boston, has taken an interest and that properties will 
be developed for gold, subordinating tungsten production. 


Socorro County 
KS CO. (Alma)—Developing Clifton mine; encountered 
cuskutaie milling ore in winze from adit. Shiping to Sorocco 
mill. 


OLLON MINES CO. (Mogollon)—Mill treating about 
son dana per week; new working shaft at Last Chance mine, 
now about 800 ft. deep. Company has inaugurated new system 
of freight delivery from Silver City; transfer station, includ- 
ing oil storage tanks, erected at Glenwood, 12 mi. from Mogol- 
lon, and fuel oil and other supplies are delivered there by 
truck, whence they are hauled over the heavy mountain 
grades to Mogollon by teams. Other operators still depending 
on teams or trucks for entire trip of over 80 miles. 


PENNSYLVANIA 


VALE STEEL AND ORDNANCE CO. (Philadelphia)— 
ear peentee contract for 500-ton blast furnace at the Worth 
Brothers Co. plant at Coatesville. 


SOUTH DAKOTA 
Lawrence County 


DEADWOOD STANDARD (Terry)—Property turned over 
to leasers and 100-ton mill being prepared for operation. 





ECHO (Maitland)—Some 20-o0z. silver ore encountered on 
200-ft. level. New electric pump handling water. 


CUSTER PEAK (Roubaix)—New 100-hp. boiler and com- 
pressor installed to sink shaft from 250-ft. level where ore- 
body carrying native copper was disclosed. 

ANCHOR HILL (Galena)—Bolger & Hammond are getting 
good results with an arrastre at this property. 


RATTLESNAKE JACK (Galena)—William Sansom, of New 
York, won the first suit of a series which caused operations to 
be suspended at this mill and mine. Work will be resumed as 
soon as litigation is cleared. 

Pennington County 

COLUMBIA (Keystone)—Drifting on vein at 200 level con- 
tinues with satisfactory results. 

HOMELODE (Silver City)—Shaft being deepened; 
maintaining size and contents with depth. 


VIRGINIA 


CRIMORA MANGANESE CORPORATION (Crimora)—Mill 
now producing about 40 tons of washed ore daily. Company 
intends to increase gradually to 200-ton output. 


UTAH 
Beaver County 


MOSCOW (Milford)—New shaft practically completed to 
the 1,000 level, and work of making connections with old 
workings will be started. Shaft will do away with unneces- 
sary hauling and give added depth. In June shipped six cars. 


Salt Lake County 


UTAH COPPER (Garfield)—Production in June, 17,877,432 
lb. copper. 

CONGOR (Bingham)—Daily shipments of about 50 tons of 
copper ore from upper working, 200 ft. from surface. 

MICHIGAN-UTAH (Alta)—Heavier shipments than ever 
before being made. Ore coming from Triangle lease in 
Grizzly and Citv Rocks workings. 

OHIO COPPER MINING (Bingham)—Reorganization pro- 
nosed with new $5,000,000 corporation—$2,750,000 in stock and 
$2,250,000 in convertible bonds. Bingham Central Ry. to be 
inelnded, 

SOUTH HECLA (Alta)—New strike in Kate Hays fissure 
opening satisfactorily. .The new ore is 600 to 700 ft. from 
surface and 2,200 ft. or more southeast of Wedge stope, from 
which company has been shipping. i 

SILVER SHIELD (Bingham)—Conditions show improve- 
ment. Faulted ore reported by manager to have been found 
again in bunches in west drift of stope. Plan to sink 8-in. 
drill hole from surface to facilitate development of Back vein; 
for this work will sell 10,000 shares of treasury stock at 50c. 

WASATCH MINES (Alta)—This company owning 900 acres 
—600 patented—will soon begin work on its 4,000-ft. tunnel to 
give an added depth of 300 ft. below the 400 level. Excavation 
for power plant completed, and machinery on ground. Two 
480-cu.ft. compressors will be installed. 





vein 


ENGINEERING AND MINING JOURNAL 


281 


Summit County 


NEW QUINCY (Park City)—Seventh car shipped from the 
recent strike in this property. 


JOHN THE REVELATOR (Park City)—Funds reported to 
have been provided; plans to sink shaft on 10-in. vein opened 
150 ft. from surface. 


AMERICAN FLAG (Park City)—Mines Development Co., 
operating part of this property under lease, has in bins 35 
tons of silver ore of good grade. 


Tooele County 


OPHIR DISTRICT is active. Larger shipments being made; 
railroad from St. John to Ophir is running two trains a day. 


IN DRY CANYON DISTRICT, the Dry Cafion Consolidated, 
Queen of the Hills, Kearsarge and Brooklyn are producing. 


OPHIR HILL (Ophir)—Some crude ore being shipped; mill 
treating 300 tons daily. 


BULLION MINES COALITION (Stockton)—Water problem 
appears to have been solved by tunnel 12,800 ft. long and 
at face 1,800 ft. below surface; mining is being done 200 ft. 
below the tunnel level. Flow is 1,200 gal. = min., and a 
3,000-acre ranch owned by company is being irrigated. B. F. 
Bauer president. 


WASHINGTON 


LAURIER (Laurier)—Shipments of 5 to 7% copper ore be- 
ing made to Granby smeltery. Grant A. Stewart, superintend- 
ent. 

NEW CRYSTAL MINING (11 Fall City Block, Spokane)— 
Has about 1,000 tons of $23 ore at the mine near Miles, await- 


ing completion of roads for hauling by auto truck to Daven- 
port. John O’Connor, manager. 


WYOMING 


COLORADO FUEL AND IRON (Sunrise) —Company has 
been shipping copper ore from a pocket in its iron property; 
pocket said to be much larger than those previously en- 
countered. Thomas Tucker, superintendent. 

PLATINUM MINING AND MILLING (Holmes)—This com- 
pany operating old Rambler mine has been operating 100-ton 
mill at full capacity for some time. Julius Thielman, presi- 
dent and manager. 


CANADA 
Ontario 


SHAMROCK (Cobalt)—Six veins have 


400-ft. level. 


KING EDWARD (Cobalt)—Old concentrating apparatus 
being removed to make room for Callow flotation system. 

WEST DOME (Porcupine)—Will sink new four-compart- 
ment shaft. Diamond drilling results have been satisfactory. 

MINING CORPORATION (Cobalt)—Optioned Burke claims 
in West Shining Tree district. 

TEMISKAMING (Cobalt)—Main shaft is down 1,180 ft., will 
be sunk to lower contact between the diabase and Keewatin. 

McKINLEY-DARRAGH (Cobalt)—New ore discovered be- 


yond fault on 400-ft. level; may be of much importance. Vein 
shows about 2 in. of 2,000-0z. ore. 


NIPISSING (Cobalt)—Considering flotation plant to treat 
eyanide tailings. On July 1, cash in bank was $1,073,966; 
ore and bullion on hand and in transit valued at $891,953. 


McINTYRE (Porcupine)—Annual report shows ore reserves 
of 201,900 tons, averaging $11.12 per ton, gross value $2,247,- 
128, as compared with $854,000 the previous year. 

DOME LAKE (Porcupine)—Proposal to issue 459,688 shares 
to shareholders at 20c. ratified. ompany owes Hudson Bay 
Mines, $35,653; balance will be used for mill extension. Re- 
port shows 83,600 tons; gross value $1,246,500. 


WRIGHT HARGRAVES (Kirkland Lake)—This operation 
incorporated into a company with capital of $2,500,000 in $1 
shares. There will be 1,000,000 shares in treasury, balance 
representing the property; will be offered to public at 50c. 

MOND NICKEL (Coniston)—At London meeting profits for 
year reported at_ £322,000; 20% dividend on ordinary shares 
declared. Lorne Power Co., of Ontario, a subsidiary, completed 
its plant, providing ample power for present and future needs. 
Large stocks of nickel-copper matte accumulated in Great 
Britain to assure supply for refining plant at Clydach, Swan- 
sea, Wales, in case of interruption to ocean traffic. Additional 
unit added to refining plant during year. Output, however, 
does not equal British requirements of nickel. 


MEXICO 


LAUGHLIN MINING (San Javier)—This American owned 
mine in central Sonora kept running during recent disturb- 
ances; mill handling about 4,000 tons monthly. 


been cut at the 


CUBA 


WEST INDES DEVELOPMENT CO. (25 Broad St.. New 
York)—Will develop copper properties in Cuba and Haiti— 


not Hawaii, as reported last week owing to typographical 
error. 


CHOSEN 


TUNGSTEN OPERATORS in Chosen have been much af- 
fected by the drop in price; many have suspended work. 


AFRICA 


TRANSVAAL GOLD PRODUCTION in June was: Witwa- 
tersrand, 735,194 oz.; outside districts, 26,570-oz.; total, 761,764 
oz., which is 15,917 oz. less than in May, but 6,484 oz. more than 
in June, 1915. For the half-year ended June 30 the total was 
4,408,049 oz. in 1915, and 4,631,867 oz. in 1916: an increase of 
223,818 oz. The number of negro laborers reported in the 
mines in June was 204,773, a decrease of 1,262 from May. 
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Metal Markets 


NEW YORK—<Aug. 2 
Copper advanced further and held firmly, although no great 
amount of business was done. The renewed decline in spelter 
went further. Lead also declined. Neither in spelter nor lead 
was there any important business, the declines occurring in 
a dull market under the pressure to sell by producers. 


Copper, Tin, Lead ‘and Zinc 


Copper—The advancing tendency that we reported last 
week, following the transactions at low prices on July 20, 
continued. In the early part of July there was an extensive 
readjustment of conditions, resulting especially from the over- 
bought position of a good many domestic manufacturers. 
The latter found in numerous cases that they had overesti- 
mated their requirements, either through the failure of 
expected business to materialize, or through impossibility of 
maintaining their rate of output by reason of increasing 
inefficiency of labor. Producers were therefore requested to 
defer contracted delivcries until later, and commonly did so; 
but when that could noc be arranged, the released copper was 
offered for resale. 

Producers on their part were in an excellent statistical 
position, and indeed were bothered about making their deliv- 
eries owing to the same causes that affected manufacturers. 
They were therefore in general ready to agree to transfers of 
deliveries. -Anyway,.these readjustments, which affected the 
market, were apparently completed soon after the middle of 
July, whereupon persons who needed copper then had to pay 
more for it, producers being firm in view of the excellent 
statistical position. But little copper is available for delivery 
until after Oct. 1, and the major market at the present time is 
for October-December delivery. August and September cop- 
per is very scarce and buyers are compelled to pay premiums 
for it, but there is only an occasional demand for those 
near-by deliveries. 

During the last week there were some sales for export to 
Italy and France, but we heard of nothing for England. Lon- 
don cabled that the British government is supplying con- 
sumers at £121, prompt delivery, which is equivalent to about 
25.65c., c.i.f., and 24.40@24.65c. here, according to whether the 
cost of delivery comes to 1 or 1%c. per lb. There was some 
buying by domestic consumers and in the latter part of the 
week, 25%c., r.t., corresponding to 25%c., net cash, New York, 
was realized for October-December copper. At the close the 
market appeared to be firmly established at that figure, with 
.26c., r.t., asked for near-by copper. Sales of October-De- 
cember copper at 25%c. r.t.. were made in several quarters, 
and there is evidently a general willingness to make the mar- 
ket on that basis. 


Copper Sheets are nominally unchanged at 37%c. per Ib. 
for hot rolled and 38%c. for cold rolled. Copper wire is 29@ 
30c. per lb. for carload lots at mill. 


Tin—Fluctuations during the week were but trifling. Bus- 
iness was very quiet. There was practically no demand from 
consumers. 


Lead—Business in this metal was of much smaller pro- 
portions than in the previous week. Producers on all hands 
reported a competition from one quarter that was upsetting 
the market. The A. S. & R. Co. maintained its price at 6.50c., 
New York, while most of the outside producers were sellers 
at 6.15@6.20c. Although they made occasional sales at about 
that price, in general they reported failure to consummate 
business on their offers. The market having been disturbed 
in this way, it is impossible to quote it accurately in absence 
of knowledge of all that may have been done privately, and 
probably our quotations right through the week are too high. 
This also explains the unusual variations between the quota- 
tions for New York and St. Louis. It is certain that August- 
October lead was sold in tonnage business on Aug. 1 at a 
price netting producers less than 5.85c., St. Louis, and 5.75c., 
St. Louis, was reported done, this being in meeting the sharp 
competition from one quarter. On the same day sales were 
made at 6c., St. Louis. Much depended upon the information 
of the buyer. On Aug. 2 small business was done by outside 
producers at about 6.15c., New York, in the morning, but about 
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the middle of the afternoon the A. S. & R. Co. reduced its 
price to 6c., New York, and at other points correspondingly. 
This reduction was forced upon the A. S. & R. Co. by the com- 
petition above referred to, and was made in contradiction to 
its judgment of market conditions, which were not regarded 
as justifying the development of such a state of things as has 
happened. The statistical position in lead continues without 
any doubt to be excellent, but there appears to be an aversion 
on the part of producers to see any accumulation of stock. 


Spelter—A fair tonnage of business was reported in the 
early days of the week, and after that very little. On the 
other hand, there was considerable pressure to sell, and the 
decline from the short-lived rally which began last week 
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Copper Tin Lead Zinc 
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243 6.15 5.95 | 8.50 
29 4.7588 | 63} @25} 383 | @6.20 | @6.05 | @9.00 
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The quotations herein are our appraisal of the average markets for copper, 
lead, spelter and tin based on wholesale contracts for the ordinary deliveries of the 
trade as made by producers and agencies; and represent, to the best of our judg- 
ment, the prevailing values of the metals, reduced to basis of New York, cush, 
except where St. Louis is given as the basing point. St. Louis and New York are 
normally quoted 0.17c. apart. 

The quotations for electrolytic copper are for cakes, ingots and wirebars. 
Electrolytic copper is commonly sold at prices including delivery to the consumers 
and is subject to discounts, etc. The price quoted for copper on “regular terms”’ 
(r.t.) is the gross price including freight to the buyer’s works and is subject to a 
discount for cash. The difference between the price delivered and the New York 
cash equivalent is at present about 0.25c. on domestic business. The price of 
electrolytic cathodes is 0.05 to 0.10c. below that of electrolytic. Gueveiions for 
lead represent wholesale transactions in the open market for good ordinary brands. 
Quotations for spelter are for ordinary Prime Western brands. Only the St. Louis 
price is herein quoted, St. Louis being the basing market. We quote the New York 
price at 17c. per 100 lb. above the St. Louis price. 

Silver quotations are as reported by Handy & Harman and are in cents per troy 
ounce of silver bars 999 fine. 

Some current freight rates on metals per 100 Ib. are: St. Louis-New York 17c.; 
St. Louis-Chicago, 6.3c.; St. Louis-Pittsburgh, 13.1c. 












































LONDON 
Copper Tin Lead Zinc 

r €tandard |Electrolytic| ‘| pind 
; : | Cts. Cts. Cts. 
2 oe Spot \3 Mos. ‘Ton | > Spot |3 Mos. oer ’b. aber i, 
27| 303 |105 | 103 |123 | 26.19 1653| 1663| 28 | 5.05 59 (12.58 
28 30y|111 | 108 |124 | 26.40 168 | 1683] 284 | 6.01 60. |12.7 
eet. ae re | 

31! 307/111 108 |125 re 168} 1693] 28} | 6.07 60 |12.77 
1} 303 |109 | 1043 |125 | 26.61 1674 16s | 2831 6.04 55 |11.71 
2} 30} [107 104 125 | 26.61) 167} | 168}| 283 6.13 50 |10.65 
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The above table gives the closing quotations on London Metal Exchange. 
All prices are in pounds sterling per ton of 2,240 lb., except silver which is in pence 
per troy ounce of sterling silver, 0.925 fine. Copper quotations are for standard 
copper, spot and three months, and for electrolytic, price for the latter being 
subject to 3 per cent. discount. For convenience in comparison of London prices, 
in peaete sterling per 2,240 lb., with American prices in cents per pound the 
following approximate ratios are given, reckoning exchange at 4.80. £15 = 3.21c.; 
jatte. 4.29c.; £30 = 6.43c.; £40 = 8.57c.; £60 = 12.85c. 

.21}c. 





Variations, £1 = 
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continued further. There was no demand from abroad. Lon- 
don cabled that England has ample supply of spelter and that 
the government stands ready to take care of consumers. 
Domestic consumers were conspicuous by their absence. 
During the latter part of the week August-September spelter 
was offered at 8%@9c., then down to 8% @8%c., from some 
quarters, while other sellers offered at 8%c. On Aug. 2 a lot 
of 75 tons of Granby “Select” spelter was sold at auction in 
the New York Metal Exchange at 8%c., St. Louis, spot de- 
livery. High-grade spelter is quoted at 15@17c., intermediate 
at 13@14c., high-grade brass special at 10c., and common brass 
special at 9@9%c., all of these being asking prices. 


Other Metals 


NEW YORK—Aug. 2 
Aluminum—The market is quiet and a trifle easier. Busi- 
ness has been on a moderate scale and has been done on a 
basis of 58@60c. per lb. for No. 1 ingots, New York. 


Antimony—Antimony was again weaker. We quote 12@ 
12%4c., with last sales reported at 12%c. The principal inter- 
ests continue to be unwilling to quote futures. It is gossiped 
in the trade that there are several dealers in antimony who 
are loaded with stocks which they are anxious to dispose of, 
and their position is believed to have been instrumental in 
depressing the market. Until these stocks are materially 
reduced, it is difficult to foresee a steady market. 


Quicksilver—The market continued dull. We quote $77@78, 
New York. San Francisco reports, by telegraph, $78 per flask. 


Gold, Silver and Platinum 
NEW YORK—<Aug. 2 
Gold is coming in still and more is expected from Europe 
at New York. 
Platinum—This market was again dull and was a little 
weaker. Sales were made at $58@60, which we quote as the 


market, although one sale was reported at $55 for a small 
quantity. 


Silver—The tone of silver the past week has been steady 
to firm The China exchanges are still below London silver 
parity, so that the steadiness to the market comes from 
other sources, principally mintage orders. 

Mexican Dollars in New York July 27 were quoted at 49@ 
52c.; July 28 at 49@53c.; July 29 at 48%@53ce. July 31 at 
48% @538c.; Aug. 1 at 49% @53c.; Aug. 31 at 494% @53\%c. Pesos 
are rather scarce. 


Zinc and Lead Ore Markets 


Joplin, Mo., July 2®8—Quotations are as follows: Base price 
per 2,000 lb. ore assaying 60% zine, $75 for premium ore, $70@ 


60 for medium grades, down to $55 for low grade. Average 
for week’s sales, $64.29. Calamine base price per 2,000 Ib. 
ore assaying 40% zine, $50@40; average for week’s sales, 


$47.55. 

Lead base price per 2,000 lb. assaying 80% lead, $70; high 
price, $74.15; average realized for week’s sales, $69.76 per ton. 

Shipments for week ended July 29 were 4,989 tons blende, 
489 tons calamine and 934 tons lead ore. For year to date, 
200,967 tors blende, 15,752 tons calamine and 34,575 tons lead 
ore. Total value, $409,170 for the week; $24,198,020 for the 
yvear to date. 

Repairs on electric power were installed in midweek, per- 
mitting the operation of a few mills, but with the low stage 
of water still existing it is but part of a loaf. The output is 
now down to “before the war” level, and many mines cannot 
restart on the price level now being paid. The 90% increase 
in powder, along with heavy advances in all other supplies, 
makes a higher price imperative for mines now idle and some 
still operating under low powder contracts. The average base 
price of blende for the month will warrant a further de- 
crease in the wage scale, on the sliding basis in vogue, and 
may permit some mines to restart in August. 


Platteville, Wis., July 28—Quotations are as follows: Base 
price per 2,000 lb. assaying’ 60% zinc, $65; medium grades 
assaying down to 50% zinc, $58. Base price per 2,000 tons, as- 
saying 80% lead, $71. Shipments for week 2,325 tons zine 
ore, 58 tons lead ore, 154 tons sulphur ore; year to date, 
69,513 tons zinc ore, 2,418 tons lead ore, 16,340 tons sulphur ore. 
Shipped during week to separating plants 4,757 tons zine 
ore. 


Report for week ended July 22, delayed in transit, showed 
base price for 2,000 lb. blende, 60% zinc, $60@65; lower grades 
down to 50%, $53. Base price for lead ore, 80% was $74. Ship- 
ments for the week 2,035 tons zinc ore, 39 tons lead ore, 290 
tons sulphur ore. Shipped to separating plants, 3,030 tons 
zine ore. 
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OTHER ORES 


Manganese Ore imports into the United States in May were 
74,825 tons, being 56,180 tons more than in May, 1915. For 
the five months ended May 31 the total receipts were ‘27,157 
tons in 1914 and in 1915, and 174,383 tons; increase of 147,226 
tons this year. 

Imports at Baltimore for the week included 8,800 tons 
manganese ore from Brazil. ’ 


Pyrites—Imports at Baltimore for the past week included 
9,631 tons pyrites from Huelva, Spain. 


The domestic production of pyrite in 1915 reached a new 
high level, due chiefly to the unprecedented demand for the 
mineral in making sulphuric acid. The production was 394,- 
124 long tons, valued at $1,674,933, an increase of 57,462 tons 
in quantity and of $391,587 in value compared with 1914, 
the United States Geological Survey reports. 


Antimony Ore—It is difficult to sell this ore in view of the 
uncertainty in the market for the metal. It is quoted nom- 
inally at $1.25@1.50 per unit. 


Tungsten Ore—There was no change in this market, 
wherein buyers and sellers continued as far apart as ever. 
One of the largest producers was bid $27.50 per unit for 
scheelite ore of the highest class, but refused the offer and is 
holding for $30. We quote the market at $27.50@30 per unit. 

Charles Hardy reports: “Buyers are still exceedingly shy 
and having contracted during the rush time for considerable 
quantities feel that unless consumers come again into the 
market they will not be buyers for a long time to come. One 
of the most curious features in the tungsten position is the 
often-repeated expression by the buyers of the ore that they 
are not too anxious to see the market go down further, as 
every drop in the prices for tungsten is utilized by the ulti- 
mate consumer to try and cancel contracts; and as most of 
the works have tungsten ores contracted for at high prices, 
such cancelations would have been disastrous on the general 
market condition.” 


Iron Trade Review 
NEW YORK—Auzg. 2 


The iron and steel markets show very little change. Do- 
mestic business is still quiet, but export demand is extremely 
active and shows no sign of decreasing. 

The great fire and explosion at Black Tom Island, the New 
York harbor freight terminus of the Lehigh Valley and other 
roads, on July 30, destroyed a great number of shells and other 
munitions waiting for export. The loss is roughly estimated 
at almost $20,000,000. It is claimed that most of this will fall 
on the buyers, as a great deal of the steel was sold on con- 
tract f.o.b. at mills. At any rate much of the material will 
have to be replaced. It is not likely that there will be much 
salvage from the wreck. 


Intensel; hot weather has continued to keep down work 
and production at the mills, the outturn in some cases being 
seriously limited. 

Exports from Baltimore for the week included 2,257,680 Ib. 
pig iron, 1,191,800 1b. steel billets, 6,037,056 lb. bars, 3,429,375 
lb. wire rods and wire, 1,054,965 lb. rails and ties, 596,911 Ib. 
nails and 438,208 lb. plates, all to Great Britain; 5,708,815 Ib. 
billets and 367,570 lb. bars to France; 1,198 tons pig iron 
and 5,133 tons steel billets to Italy. 


Steel and Iron Experts and Imports in the United States 
are valued by the Department of Commerce as below for May 
and the 11 months from July 1 to May 31: 








-~May — 11 Months 
1915 1916 1914-15 1915-16 
Exports... $26,536,612 $72,918,913 $194,131,255  $545,018,533 
Imports... . 2,098,145 2,745,307 20,709,426 20,337,227 
Excess, exports $18,438,467 $70,173,606 $173,421,829  $524.681,306 


The exports for the 11 months of the fiscal year were by 
far the largest ever reported. They show an increase of 
$350,887,278 over 1915, and of $312,465,814 over 1914. 


PITTSBURGH—Aug. 1 


The steel market continues to exhibit great strength des- 
pite the general dullness in the domestic market. Prices for 
all regular steel products are firmly maintained. There are 
irregularities in the prices of some manufactured steel pro- 
ducts such as chain, spikes, rivets, shafting, etc., but these pro- 
ducts had been advanced altogether out of proportion to the 
advances in the regular steel products from which they are 
made. 

Exports demand continues good, but is met by a particu- 
lar scarcity of bottoms just at the moment. The great 
strength of the unfinished steel market at this time is due 
almost wholly to the export demand, which absorbs every- 
thing offered for early delivery. 
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Quite unexpectedly the Carnegie Steel Co. this afternoon 
announced an advance in steel bars from 2.50 to 2.60c. Other 
mills are likely to follow within a short time. There was no 
market activity to provoke an advance at this time, but per- 
haps the Steel Corporation was nettled at the recent reports of 
bars being sold the implement makers at 2.35c. and some 
contract buyers at 2.50c. asking for a readjustment to 2.35c. 

It is generally held in steel market circles that the situa- 
tion is stronger today than was expected two or three months 
ago would be the case. The market has stcod the summer 
dullness better than was expected and as increased buying 
can hardly be avoided in a month or two, as fall arrives, the 
prospects are excellent from the mill viewpoint. There is 
still a considerable tonnage of relatively cheap steel to be de- 
divered and this will help to maintain consumption. 


Pig Iron—The market continues very dull, so dull indeed 
that those who were predicting a buying movement in August, 
with an upturn in prices, have deferred the time until early 
September. The principal basis of the predictions is that steel 
making capacity is increasing while pig iron production can- 
not be increased. Additions to steel capacity this year foot 
up fully 2,500,000 tons, according to three separate summaries 
made in the trade, between a third and a half of the new 
construction being completed to date. Larger projects, which 
cannot be completed before 1917, involve about as much more, 
but for 1917 there will be a few more blast furnaces. There is 
some inquiry for foundry iron in small lots, with an occa- 
sional inquiry for the first half of 1917, on which delivery the 
furnaces are indisposed to quote, but no inquiry for basic, and 
only export inquiry for bessemer. We quote: Bessemer, $21@ 
21.50; basic, $18@18.25; foundry and malleable, $18.25@18.50; 
forge, $18@18.25, f.0.b. Valley furnaces, 95c. higher delivered 
Pittsburgh. W. P. Snyder & Co. compute the average price 
obtained on all sales of 1,000-ton lots and over.in July at $21, 
Valley, for bessemer and $18, Valley, for basic, the same as 
for June. The average quoted price of foundry iron in July 
was $18.25, Valley. 


Steel—The market for billets and sheet bars is, if any- 
thing, stiffer than a week ago. While some observers regard 
the quotable market at $45 for both descriptions we continue 
to quote bessemer at $42@43 and open-hearth at $44@45, for 
either billets or sheet bars. Almost any description can be 


sold for export, the chief point being to arrange deliveries. 


FERROALLOYS 


Ferrosilicon, high grade, 50%, is still quoted $83@85 per 
ton at furnace. There is less pressure and early deliveries 
can be had at about the same price. Bessemer ferrosilicon 
ranges from $31 for 10% up to $41 for 16% at furnace. 


Spiegeleisen is in better supply and a little easier, the 
prices being $45@50 per ton at furnace for 20%, and $60@70 
for high grade, 25 to 30%, at furnace. 


Ferromanganese—Demand for prompt ferromanganese is 
very light and the market is a narrow one with a range of 
$175 @200, depending on whether the seller offers the material 
or the buyer inquires. Contract remains at $175, and deliv- 
eries in the latter part of this year are now offered, although 
recently sellers were supposed to be sold up for that period. 


Ferrotungsten is in more demand abroad, and makers here 
have had several offers for export. 

Exports from Baltimore for the week included 11 tons of 
tungsten metal to Italy. 


FOREIGN IRON 


Belgian Iron Works have not ceased operation altogether 
according to information from German sources. Among the 
plants in operation—most of them with reduced forces and on 
short time—are the John Cockerill, Marchienne-au-Pont, La 
Providence, Charleroi and the Constructions Electriques. 


British Exports and Imports of iron and steel six months 
ended June 30 are valued as below by the Board of Trade 
returns: 


Excess 
23,635,066 


Imports 
5,343,496 Exp. 
8,450,072 Exp. 6,407,708 


13,793,568 Exp. 30,042,774 
11,318,067 Exp. 21,323,700 


The actual tonnage of iron and steel included in the 
exports was 1,448,502 in 1915 and 1,845,595 in 1916; imports, 
511,012 tons in 1915, and 401,281 tons this year. 


Chinese Iron Ore will be developed by Japan. An agree- 
ment for the development of the Taochung iron mine, at Tao- 
chung, Franchang-Hsien, Anhui Province, China, has been 
made by Japanese interests according to the “Far Eastern 
Review.” This mine is said to contain 60,000,000 tons of ore 
containing 65% iron against 60% usually contained in Taya 


Exports 


28,978,562 
14,857,780 


43,836,342 
32,641,767 


ee, 
Machinery, hardware, etc... . 


NE a Sao i as Bien 
Totals, 1915 
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ores. Negotiations which have been carried on since 1914 with 
the Chinese authorities by the Sino-Japanese Industrial Devel- 
opment Co. have recently been concluded and the rights to 
work the mine have been definitely conceded. 


IRON ORE 


The ore movement down the Lakes is excellent, so far as 
the tonnage goes, and the computations as to tonnage would 
indicate that barring accidents there is no serious prospect of 
a shortage. Attention is directed to the fact, however, that 
on account of the pressure to utilize the full carrying capacity 
of the lake fleet ore is shipped that would not be selected if 
the shippers could choose, and this results in two things, 
that the average iron content of the ores shipped is lowered, 
and the selection as to grade may not be just what is re- 
quired. It is a fact shown by statistics published in past 
years that in seasons of heavy ore movement the average iron 
content goes down while in seasons of light shipments the 
average is higher. There is no doubt that old stockpiles are 
being cleared up and everything possible is being shipped at 
the present time. 

COKE 


Coke production in the Connellsville region for the week 
ended July 22 is reported by the “Courier” at 413,280 net tons; 
shipments, 412,021 tons. Shipments of Greensburg and Upper 
Connellsville districts, 42,130 tons. Production has been held 
down by short labor and extremely hot weather. 


Connellsville—The market has stiffened a shade, and $2.75 
is usually quoted to consumers for spot furnace. Dealers have 
been able to pick up odd lots occasionally at $2.50. There is 
no demand on contract. Foundry coke is $3.25@3.50 for 
prompt or contract. The advent of new byproduct ovens is 
regarded with less apprehension than formerly, on the basis 
that the good grades of Connellsville beehive coke will find a 
market, being supported in price by the better prices now ob- 
tainable for coal, while the poorer makes will simply disap- 
pear. The new byproduct coke plants of the Youngstown 
Sheet and Tube Co. at Youngstown and Corrigan, McKinney 
& Co. at Cleveland, 204 ovens each, are expected to be com- 
pleted and put in operation this month. Many others are to 
follow. 


United States Exports and Imports of Fuel 
ended May 31, in long tons: 


five months 


Exports Imports 
915 1916 1915 1915 


1,371,955 1,542,860 222 4,445 

4,427,832 6,365,998 604,337 719,287 
292,151 456,202 15,900 

2,713,277 2,989,912 


8,805,215 11,354,972 620,459 753,177 


The bunker coal or coal furnished to steamships in foreign 
trade is practically all bituminous. The larger part of the 
trade, both imports and exports, is with Canada. 


Belgian Coal Production in 1915 is reported from German 
sources as follows, comparisons being made with 1913, as there 
are no figures for 1914. The statement is in metric tons: 


1913 1915 
22,847,000 14,244,000 
Coke made 3,410,000 484,000 
SURIRNE RUIN «5 cis Awce sind 03's 65s 2,580,000 1,202,000 D. 1,378,000 

Most of the mines working are on short time. Costs are 
heavy owing to the reduced production and to difficulties in 
transportation. 


Anthracite 
RNIB. 6 6 ioe cece ee 
EN ites os ciscvacees sans 
Bunker coal 


Changes 


D. 8,603,000 
D. 2,926,000 


Coal mined 


Chemicals 
NEW YORK—July 26 


The general market is quiet and heavy chemicals are dull 
and apathetic. Prices are fairly well maintained. 


Arsenie continues in light demand, but supplies are not 
heavy and quotations continue about $6@6.25 per 100 lb. for 
both spot and futures. 


Copper Sulphate—The market is little changed, with fair 
demand and moderate sales. Very little is being taken for 
export just now. Quotations are $9@10 per 100 lb. for carload 
lots. 


Nitrate of Soda—Current sales are small and this, with re- 
ports of heavy stocks, has tended to depress the market. 
Quotations are $3.05@3.10 per 100 lb. for spot, while futures 
are offered at $3@3.05. Shipments from Chile are now being 
made in sailing vessels. 


Sulphur—aA good demand exists for this article, which, com- 
bined with high freight rates has kept up the quotations. 
Current prices are $35 per ton, New York, for spot, and $30 
for futures. 

Sulphuric Acid—There is more competition and new orders 


are sharply looked after. Quotations for 60% acid are stil’® 
about $20 per ton. 
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Columbus Ext., Utah....... July 13)/Aug. 8] 0.02 Am. Zinc.......... 34 Butte-Ballaklava...| 13 Feb. 14. 394126 440/63 494/102 667 - 133.167 
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Ghats Wevetay Nev:.......- Pulp: Sseamgey Or 020 Nev: Consol........| 17% | |New Idria:....... il April...-............] 47.884] 51.230]166. 225/199 . 736 
libs aaa a ea suly SiAug. 3 0.005 Ontario Min...... 6 | |North Butte....... meee Mer Pec cto: 38.790| 49. 125|162.675|196.511 
Silver Pick, Nev.. -..-|July 5)Aug. 14) 0.01 Quicksilver........ 2 North Lake........ 14 June. r 40.288] 42.231|167.6361179 .466 
Southern Swansea, Utah... .|July 17|Aug. 5) 0.001 Quicksilver, pf.....| 44 | |Ojibway........... 1 July................} 37.423] 38.510]167.080]168 . 357 
Spearhead Reor., Nev....... July 3\Aug. 3) 0.01 Mew Oities <5. occ 222 | |Old Colony........ 14 huguat 34 389]....... 151.440 
Springfield Tunnel, Calif....j|Aug. 15)....... 0.05 Republic 1&8, com.. 47} Old Dominion... .. 62 September en ee, ee 33.125|....... 152.625 
Sunrise ,Ida...... ee eeecee July 27|Aug. 28) 0.002 Republic 1&8, pf...| 1094 | |Osceola........... 793 Cesta... oe SS 151.554 
Swansea Ext., Utah.........|July 10)Aug. 1) 0.0025 Sloss-Sheffleld..... . 442 | |Quincy..... 80} oe 
November........... Sp. HES <5 0 ok 167 .670 
WEP BONN Cec deviccccies Aug. 3/Sept. 4) 0.01 ‘Tennessee Copper..| 25} | |St. Mary’s M.L...| 68} December 38.779|....... 167.000 
Tarbox, Mont..............|July = Aug. . be Utah Copper...... 77 Santa Fe.......... i VECCEDCE ESE See a 
Tiberius, Ida...........---- July Aug. 0. U.S. Steel,com....| 87 ||Shannon.......... 2 1 
Tintic Central, Utah........ July 12\Aug. 8| 0.005 U.S. Steel, pf...... 117 ||Shattuck-Ariz......| 26 Av. year... ----.--- 38-50M).------ 63.960 
Ton. Gypsy Queen, Nev.....|July 11/Aug. 15) 0.01 Va. IronC.&C...| 42 So. Lake.......... 4, 
Victoria, Utah. ....|July 8)Aug. ’ Saas | |\So. Utah... ¥ LEAD 
Wolf Mt. Copper, ‘Utah. PAR dace Aug. 2'/Sept. .005 a ee 
N.Y. CURB _ Aug. 1) \cuperior & Bost i 
Beaver Con........ -38 ||Tamarack......... 
Stock Quotations Buffalo Mines... . 75 | |Trimtty....-...-+..) 4b New York - Louis London 
Butte & N. Y...... 1} | |Tuolumne......... 
SAN FRANCISCO Aug. 1||SALT LAKE July 31 Butte we &Z...... ae > Me es eee = : Month | 1915 | 1916 | 1915 | 1916 | 1916 | 1916 
Name of Comp. Bid. ||Name of Comp. ee one ty |lUtah Apex 22]| gy Jamuary...| 3.729] 5.921] 3.548) 5.826 18 606/31. 147 
ee Senet: Se | eee rena February. .| 3.827| 6.246] 3.718| 6.164|19.122/31.988 
Seen S, .viecsvels .03 ||Alta Con.......... SB SE ae atsrs = eee ss " March... 4.053] 7.136] 3.997| 7.375|21.883|34.440 
‘Andes. 09 ||Black Jack........ 054 ene ee eee hs 4 eeenancens April...... 4.221] 7.630| 4.142] 7.655|21.094|34. 368 
MGS. ....+++++- <a ‘ado Mini 16 Con. Ariz. Sm...... 1j | |Victoria........... 22 May 4 274| 7.463| 4.182] 7.332|20.347/32 967 
Best & Belcher..... .05 ||Colorado ning... a Con. Coppermines.. 2 Wee. ........... 4} oer oa = a io eae oo 
a: “40 |lDatydudge 2 ..| 77g. COM Nev.-Utah...| yy] |Wolverine..---- | ee 5.659] 6.352| 5.531| 6.185|24.611|28.137 
m@ledconia.......++. . a eo cocecee ° eae a waded ° ° e e 
Challenge Con... ‘03 |/Emma Cop........|  .54 Sant ak Oe. a ig ; Wyandot... i ‘August. 4-656]... 4.520]...... 21.946)... 
—_— ad erase Py — oes ye ~ Vieeeeec......<.. 49 BOSTON CURB Aus. 1 Pigg . a me cae eae ane ieee « 
ons. Imper . Y Ba eue ‘0 Goldfield Con...... 88 eo ~OUU}...... +GG ss cecs COE ececes 
Con. Virginia...... .17 ||Iron Blossom...... 1.9 Goldfield Merger...| .08} ||Bingham Mines....| 10 November.| 5.155). ..... reo bwwans ae pkabh«.« 
Gould & Curry..... = —. Mammoth - Granite....... : 20 Boston Ely........ 1} December..| 5.355)...... SiGe. aves piensa 
Hale & Norcross...} .0 ay DAY...-....- . Hecla Min........ 5} ||Boston & Mont....| .99 ses 
Jacket-Cr. BE oe . Opohongo.. ene vl a . haa. 4} ||Butte & Lon'n Dev.| .66 Year....] 4.6731...... 4.567]...... 23.9171...... 
Oxican........+- 626) eer eeereene © «Se . Jerome Verde...... 1 Calaveras......... 43 
Occidental.........} .70 ||Seven Troughs.....] .03% Joplin Ore & Spel... a” Calumet-Corbin....} .02} SPELTER 
Ophir........+..+. -23 ||SilverKingCoal’n..| 2.85 = err Lake......... 44 ||Chief Con......... 1k 
Overman.......... .04 ||Silver King Con... .| 3.25 Sei. <<<. c..) WOR Lee aos «ed 35 
~—T. ease ssn es a oon Po sere e ees ‘a Majestic.......... Crown Reserve.....| .45 ime New York | St. Louis London 
cher ee ee eee 908 8 McKinley-Dar-Sa..| .60 | |Davis-Daly ....... 1§ on —————— 
Sierra Nevada. .... -30 || Yankee........... 20 Mother Lode... ‘30 ||Eagle & Blue Bell..| 13 1915 | 1916 | 1915 | 1916 | 1915] 1916 
Union Con...... +] 67 Nevada Hills...... ‘16 ||Houghton Copper..| 1 — 
Utah Con....... ‘ 01 ||COLO.SPRINGS July31 wWoy.&Hond..... 153 ||IronCapCop., pf...) 5 Jan......| 6.386]16.915| 6.211]16.745| 30.844] 89.810 
Belmont........ ++] 4.10 Nipissing Mines 63 ||Mexican Metals... .| .29 Feb......| 8.436|18.420} 8.255]18.260| 39.819] 97.762 
Jim Butler........ -86 |lAcacia............ OR GRR ec ood. 2 .04 ||Mines of America..| 23 Mar.....| 8.541]16.846] 8.360]16.676| 44.141] 95.048 
MacNamara.. -| - |/Doctor Jack Pot....| .08} Ray Hercules...... 3: ||Mojave Tungsten..| 3} April... .|10.012]16.695} 9.837|16.525| 49.888] 99.056 
Midway. . --| -18 llErkton Con........] .12} Rochester Mines...| .58 ||Nat. Zinc & Lead..| 1 May... .|14.781|14.276|14.610|14.106| 68.100| 94.217 
Mont.-Tonopab. -25 ||] Paso........... 7 St. Joseph Lead....| 15 ||Nevada-Douglas...}] 1g, June... ./21.208/11.752/21 038/11 582|100.614) 68.591 
North Star........ -16 |iFindlay........... .03 Standard 8S. L..... 13,| |New Baltic........ 1} July..... 19.026] 8.925/18.856| 8.755] 97.250] 50.750 
Rescue Eula.......| -24 |/Gold Sovereign.....| .032 Stewart........... 21} ||New Cornelia......| 12} Aug.....|12.781]...... 12.611]...... ee... 
West End Con.....} .78 ||Golden Cycle... ... 2.05 Success........... 56 ||Ohio Copper.......} .12 Sept..... oe 19.900...’ a 
Atlanta. ......... -| -10 |iGranite........... .57 — Tonopah.......... 53 ||Oneco............. .80 Oct. .... 12.800]...... 12.596}...... 66.536] ...... 
Blue Bell . -O1 |lIsabella..:........ .173, Tonopah Ex....... 5} ||Raven Copper..... .06 Nov..... 15.962]...... 15.792]...... 88.409] ...... 
ne ae teeeeee a Jack Pot..........] %.05 Tribullion......... ee eee Dee..... 15.391)...... nS. FER... .<- 89.400) ...... 
.O.D. Con....... . Jerry Johnson......} .03} United Zinc....... 6} | |Rilla. . 18 | | | —_ | —__ 
Comb, Frac... -08 |/Mary McKinney... ‘25. White Knob, pf....| 14 ||United Verde Ext..| 272 Year. .|13.2301...... 13.054|...... 67.5531 ...... 
. -O3 ||Portiand.......... 1.60 § White Oaks....... 63 
Dais .02 1 New York and St. Louis quotations, cents per pound, 
aoe Daisy... — Vindicator.........1 2.10 Yukon Gold....... 23 tLast Quotations. <=  denben, pennies ae heaten, . © Tak aaa, 
ee a eee 1+ — TORONTO July 31 Monthly Average Prices of Metals Ga 
a ee ° PIG IRON IN PITTSBURGH 
Sandstorm Kendall. 04 SILVER 
EOD... oc tccccds 1.50 
Silver Pick........ .12 Bailey oe 07 
y > aaphacegaebaie OO Chambers Ferland.| 1173 shin te seit Bessemert Basict No. 2 
Aris Central yaa "93 ||Coniagas....,..... 2 Month Month Foundry 
1 ee a De MOE sk civs,+'o:0 86% 
pores” 32°07 90 ||Peterson Lake... .. 22 5826 | 1005 | 1026 | 1026 | 1096 | 2008 1915 | 1916 | 1915 | 1916 | 1915 | 1916 
i. ti 4 Right of Way...... .04 - 
7 tea om... a come Superior....| 50 Ste : ee ae vied eae .S ae on January. . .|$14.59/$21.60|$13 .45|$18.78|$13. 90 $19.70 
United Eastern... .| 3.75 ||T-& Hudson Bay../65.00 = Mareh..... .|58.067|50.241/57 .935|26.788|23.708|27.597 | February. ./ 14.55) 21.16) 13.45) 18.93) 13.90) 19.51 
Temiskaming...... .56 March. 14.55] 21.81] 13.45] 19.20] 13.95} 19.45 
United Western....| .10 April...... 58 519/50. 250/64. 415|26 . 958/23 .709|30. 662 - +a bal Gn aed ie eae ek Se a 
>||Trethewey.........] $.21 May...... 58.175/49.915|74.269 |26 704/23 .570|35.477 April. -55) 21. - : . . 
LONDON July 20]! wettiaufer-Lor......| .154 May...... 14.61] 21.78] 13.60] 19.11] 13.83] 19.58 
Fae 52 56. 471/49 .034/65 .024|25.948/23 .267|31 .060 - ; se ant uaal  aoe 
Alaska Tre’dwell| £5 17s 6d||Dome Exten....... .354 July......./54.678]47.519/62 .940|25 . 219/22 .597/30.000 June...... .70| 21.95 x 8.9 . a 
Burma Corp.... 350 Dome Lake........ .38 August... .|54.344/47.163]...... 25 .979/22.780}...... July.... 14.94) 21 13.91] 18.95} 13.68) 19.20 
Cam & Motor..| 012 6 ||Foley O’Brien...... .50 August. Pi dec nds TE Sehekéocs > 
September. |53.290/48.680]..... . 24 .260/23.591]..... ia aa = oa 
Camp Bird.....| O 9 6 ||Hollinger..........|28.00 October... .|50.654/49.385|...... 23 .199/23.925]...... September ae eed ied a on aca tee sa DS Riches de 
El Oro..... ee i . oe sees “* ‘es November. |49.082/51.714]...... 22.703/25.094]...... eens 7s ua vee 
anza...... cIntyre....... oof I. 149. ‘o71|... 1. : "373|...... November.| 17 57|...... EE, 23 << acc 3. 
erocen hanes...) 4 @ 0 |INewray. cc... | .42y  DeCember.-|40.875/54.971]......[28.000)98.973)....-. Tone’ | 19.971... 646.:.... 18.95|...... 
oe pid...... ca Coe ae = Year... .54.811/49.6s4|...... 25.314|23.675|...... Wess. leaeAil.c... eee. eee... 
Banta Gert'dis. : 013 O |/Vipond... ;  # ; ; i : ; ‘ ‘39 New York quotations cents per ounce troy, fine silver; 
Tomboy........ 1 2 6 ||West Dome........| .36 London, pence per ounce, sterling silver, 0.925 fine. tAs reported by W. P. Snyder & Co. 
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This index is a convenient reference to the current liter- 
ature of mining and metallurgy published in all of the im- 
portant periodicals of the world. We will furnish a copy of 
any article (if in print) in the original language for the 
price quoted. Where no price is quoted the cost is unknown. 
Inasmuch as the papers must be ordered from the publishers, 
there will be some delay for the foreign papers. Remittance 
must be sent with order. Coupons are furnished at the fol- 
lowing prices: 20c. each, six for $1, 33 for $5, and 100 for $15. 
When remittances are made in even dollars, we will return 
the excess over an order in coupons, if so requested. 


COPPER 


3758—ARIZONA—Milling and Seeeg at Humboldt, Ariz. 
be A. Scott. (Min. and Eng. Wid., June 17, 1916; 1% pp., illus.) 
Cc. 
3759--ARIZONA—Operations of the Magma Copper Co. at 
Superior, Ariz. W. A. Scott. (Min. and Eng. Wlid., July 1, 
1916; 1% pp., illus.) 20c. 


3760—BLAST FURNACE—Operating a Small Copper Blast 
Furnace. A. Bergman. (Eng. and Min. Journ., July 22, 1916; 
4 pp., illus.) 20c. 


3761—BLASTING PRACTICE at 
Howard W. Moore. 
illus.) 20c. 


3762—CALUMET & HECLA—Semicentennial Celebration of 
Calumet and Hecla Mining Co. (Eng. and Min. Journ., June 
24, 1916; 1 p.) 20c. 

3763—-DRILLING and Analysis of Copper Ores. 
(Eng. and Min. Journ., July 8, 1916; 3 pp.) 20c. 


3764—MILL EQUIPMENT of the Engels Copper Mining Co. 
bk A. Scott. (Min. and Eng. W1d., June 24, 1916; 1% pp., illus.) 
c. 


3765—NEVADA—Mining at the Nevada Consolidated. P. B. 
ee. (Min. and Sci. Press, June 10, 1916; 4 pp., illus.) 
ce. 


3766—ORE DEPOSITS—Surficial Indications of Copper— 
III. The Chemistry of the Oxidized Zone. Frank H. Probert. 
«(Min. and Sci. Press, June 17, 1916; 6% pp., illus.) Continua- 
tion of article previously indexed. 20c. 


3767—PROPERTIES OF LAKE AND ELECTROLYTIC 
COPPER—Comparisons Between Electrolytic and Two Varie- 
ties of Arsenical Lake Copper with Respect to Strength and 
Ductility in Cold-Worked and Annealed Test Strips. C. H. 
Mathewson and E. M. Thalheimer. (Bull. A. I. M. E., July, 
1916; 40 pp., illus.) 40c. 


3768—REFINING—Sources of Metal Loss in Copper Refin- 
ing. Lawrence Addicks. (Met. and Chem. Eng., July 1, 1916; 
4% pp., illus.) 40c. 


3769—STOPING in the Calumet & 


Chuquicamata, Chile. 
(Min. and Sci. Press, July 8, 1916; 2 pp., 


A. J. Sale. 


Arizona Mines, Bisbee, 





Ariz. Philip D. Wilson. (Bull. A. I. M. E., July, 1916; 18% pp., 
illus.) 40c. 

3770—TAILINGS DREDGE—Calumet & Hecla_ Suction 
Dredge in Winter. C. H. Benedict. (Eng. and Min. Journ., 


July 8, 1916; % p., illus.) 20c. 


3771—UTAH—Copper Metallurgy at Garfield, Utah. 
Howard. (Min. and Sci. Press, July 8, 1916; 34 pp.) 20c. 


GOLD AND SILVER—GEOLOGY 


3772—ARIZONA—“‘Conversational Geology” at Oatman, 
me J.D. Sperr. (Eng. and Min. Journ., June 24, 1916; % Dp.) 

e. 

3773—CALIFORNIA—Goldstone 
County, California. A. E. Rau. 
6% pp., illus.) 20c. 


3774—-RAND—The Conglomerates of the Witwatersrand. 
E. T. Mellor. (Bull. 141, I. M. M., June 29, 1916; 8 pp., illus.) 
Further contributed remarks on paper previously indexed. 


3775—W YOMING—The Atlantic Gold District and North 
Laramie Mountains, Fremont, Converse and Albany Counties, 
Wyoming. Arthur C. Spencer. (Bull. 626, U. S. Geol. Surv., 
1916; 85 pp., illus.) 


L, O. 


District San Bernardino 
(Min. and Oil Bull., June, 1916; 


GOLD DREDGING AND PLACER MINING 
3776—ARIZONA—Gold Placers of La Paz District, Arizona. 
(Min. and Oil Bull., June, 1916; 2 pp., illus.) 
3777—_ARIZON A—Successful Dry Placer Operations at Plo- 
mosa, Ariz. Wm. L. Plummer. (Min. and Eng. Wid., July 1, 
1916; 2% pp., illus.) 20c. 


GOLD AND SILVER—CYANIDING 
3778—AIF-LIFTS at Cyanide Plant, Baker Mines Co. 
b$ Gaebelein. 
Cc. 


3779—-CLEAN-UP PRACTICE at the Simmer Deep. 
Jane and E. Davey. 
Afr., Apr., 1916; % p.) 
indexed. 


3780—-COPPER-BEARING ORES—Cyaniding Copper-Bear- 
ing Ores. Paul W. Gaebelein. (Eng. and Min. Journ., July 1, 
1916; 1% pp., illus.) Describes practice with ores of Baker 
Mines Co., Oregon. 20c. 

3781—DISCOVERY of Cyanidation, The. John S. MacArthur. 
(Min. and Sci. Press, June 10, 1916; 7 pp., illus.) 20c. 

3782—SLIMES AGITATOR—Propeller Slimes Agitator at 


Hedley Mill. Roscoe Wheeler. (Eng. and Min. Journ., July 15, 
1916;-% p., illus.) 


Paul 
(Eng. and Min. Journ., July 1, 1916; % p., illus.) 


W. Hz. 
(Journ. Chem., Met. and Min. Soc. of So. 
Reply to discussion of paper previously 
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GOLD AND SILVER—GENERAL 
3784—-ARIZONA—The Octave Gold Mine, Walker District, 


Ariz. J. Nelson Nevius. 
illus.). 20c. 


3785—CALIFORNIA—The 
Lewis H. Eddy. 
illus.) 20c. 


3786—-CHOSEN—Gold Mining in Korea. Edwin W. Mills. 
(Trans., Korea Branch, Royal Asiatic Soc., Vol. VII, Part 1, 
1916; 50 pp., illus.) 


3787—COBALT—Recent Developments in the Cobalt Dis- 
trict. (Can. Min, Journ., June 15, 1916; 3 pp., illus.) 20c. 

3788 —COLORADO—What’s the Matter with Leadville? 
(Eng. and Min. Journ., June 24, 1916; 1% pp.) 20c. 

3789—FLOTATION of Flour Gold. Ralph W. Smith. 
and Min. Journ., July 1, 1916; 2% pp., illus.) 20c. 


38790—MILLING DATA—Bunker Hill & Sullivan Milling 
Data. R. S. Handy. (Eng. and Min. Journ., 24% pp., illus.) 
Includes notes on practice, flow sheet and costs. 20c 


3791—_MONTANA—Gold Mining in the Judith Mountains, 
Montana. O. W. Freeman. (Min. and Sci. Press, June 10, 1916; 
2% pp., illus.) 20c. 

3792—NEVADA—Mining Around Lovelock, Nevada. P. B. 
McDonald. (Min. and Sci. Press, July 1, 1916; 2 pp., illus.) 20c. 


3798—-ONTARIO—The Mining Industry in That Part of 
Northern Ontario Served by the Temiskaming’ & Northern 
Ontario Ry., Report of 1915. Arthur A. Cole. (T. and N. O. 
Ry. Commission, 1916; 72 pp., illus.) 

3794—PATIO PROCESS, The. (Eng. and Min. Journ., July 
1, 1916; 2 pp., illus.) 20c. 

3795—-PHILIPPINES—Gold_ Mining in the Philippines. C. 
M. Eye. (Min. and Sci. Press, June 17, 1916; 2% pp., illus.) 20c. 

3796 —RAND—Will American Capital Be Attracted to the 
Far Eastern Rand? A. Cooper Key. (Eng. and Min. Journ., 
June 24, 1916; 2% pp.) Report of R. N. Kotze, Government 
Mining Engineer. 20c. 

3797—STAMP MILL—Don Luis Charme’s Tremain Steam 
Stamp. M. R. Lamb. (Eng. and Min. Journ., July 1, 1916; 2% 


pp., illus.) Experiences of a small mine owner in South 
America. 20c. 


IRON ORE DEPOSITS, MINING, ETC, 

_ 3798 —-CUBA—The Iron Ore Deposits of Cuba and Method of 
Mining. (Min. and Eng. W1ld., July 1, 1916; 1 p., illus.) 20c. 

3799—NEW FOUNDLAND—tThe Iron Mines of Wabana, New- 
foundland. J. W. McGrath. (Can. Min. Journ., July 1, 1916; 2 
pp.) 20c. 

3800—POWER—Electric Power in Southern Iron Mines. 
(Iron Tr. Rev., June 29, 1916; 13 pp., illus.) 20c. 

3801—STOCKPILING at Pettit Mine. L. A. Rossman. 
(Eng. and Min. Journ., July 8, 1916; % p., illus.) 20c. 


(Min. and Oil Bull, June, 1916; 2 pp.. 


Consolidated Amador Mines. 
(Eng. and Min. Journ., July 22, 1916; 2% pp., 


(Eng. 


IRON AND STEEL METALLURGY 


3802—-BLAST FURNACE—The Rate of Driving the Blast 
Furnace. J. E. Johnson, Jr. (Met. and Chem. Eng., July 1, 
1916; 4% pp., illus.) 40c. 


38083—BLAST-FURNACE GAS—Recovery of By-Products 


from Blast-Furnace Gases. Robert Hamilton. (Journ. Soc. 
Chem. Ind., June 30, 1916; 2% pp.) 
3804—BLAST-FURNACE IRREGULARITIES and _ Their 


Treatment. J. E. Johnson, Jr. 
1916; 7% pp., illus.) 40c. 


3805—BLAST-FURNACE PRACTICE—Handling the Blast- 
Furnace Charge. K. L. Landgrebe, A. J. Boynton and H. S. 
Braman. (Iron Tr. Rev., June 22 and 29, 1916; 9 pp., illus.) 
Discussion of paper by G. W. Vreeland, previously indexed. 40c. 

3806—BLAST FURNACES—Calculations with Reference to 
the Use of Carbon in Modern American Blast Furnaces. Dis- 
cussion of Paper of H. P. Howland. (Bull. A. I. M. E., July, 
1916; 6% pp.) 40c. 

3807—-FERROMANGANESE—Status of Ferromanganese. 
(Iron Age, June 15, 1916; 1 p.) Review of present conditions, 
as to production, imports, consumption, ete. 20c. 

3808—FIRE BRICK—tTesting Fire Brick; Methods Which 
Simulate Working Conditions in Iron and Steel Manufacture. 
C. E. Nesbit and M. L. Bell. (Iron Age, July 13. 1916.) 

3809—FOUNDRIES—Use of Electricity in Iron Foundries. 
(Elec. Rev., July 8, 1916; 2%* pp., illus.) Discussion of the 
advantages of central-station service, with data on the motor 
aes in two typical establishments purchasing power. 

c. 


(Met. and Chem, Eng., July 15. 





3810—PURE IRON—The Transformations of Pure Iron— 
General Discussion. Robert Hadfield, A. Oxley, F. C. 
Thompson and others. (Trans. Faraday Soc., Apr., 1916; 34 


pp., illus.) 


3811—W ROUGHT IRON—Relation of Slag to Rust Resist- 
apes aa Iron. (Iron Tr. Rev., June 22, 1916; 1 p., 
illus. rm 


LEAD AND ZINC 


3812 AUSTRALIA—Smelting and Selling Australia’s Base 
Metals. (Eng. and Min. Journ., June 24, 1916; 2 pp.) Details 
of smelting, refining and selling arrangements being made to 
substitute British for German control of important zinc and 
lead output. 20c. . 





August 5, 1916 


381838—CANADA—Lead and Zine Deposits in Ontario and in 
Eastern Canada. W. L. Uglow. (Report, Ont. Bureau of 
Mines, 1916, Vol. XXV, Part II, 1916; 56 pp., illus.) 

3814—-CONCENTRATION AND FLOTATION of Lead Ores 
in Southeast Missouri. (Met. and Chem. Eng., July 15, 1916; 
3 pp.) 20c. ; 

38i15—COSTS AND PROFITS of an Up-to-Date Spelter 
Works. J. Gilbert. (Min. Journ., July 8, 1916; 1% pp.; to be 
continued.) 40c. 


3816—FLOTATION in Joplin District. Lucius L. Wittich. 
(Eng. and Min. Journ., July 1, 1916; % p.) 20c. 


3817—GERMANIUM—The Occurrence of Germanium in Zine 
ae eas C= Buchanan. (Journ. Ind. and Eng. Chem., July, 
916; p. c. 


3818—-MILLING—Dewatering Table-Sands and Concen- 


trates in St. Joseph Lead Co. Mill. L. A. Delano. (Eng. and 
Min. Journ., July 1, 1916; % p.) 20c. 
3819—NEVADA—The Yellow Pine District, Nev. Leroy A. 


Palmer. (Eng. and Min. Journ., July 15, 1916; 3 pp., illus. 20c. 
3820—-THE OCCURRENCE AND UTILIZATION of Zinc Ores. 


—Part II. (Bull. Imperial Inst., Jan.-Mar., 1916; 37 pp.) Con- 
tinuation of article previously indexed. 
3821—PROFITS in Zinc Smelting, The, Editorial. (Min. 


Journ., July 8, 1916; 1p.) 40c. 


3822—SMELTING—The Flow of Air in Lead Blast Fur- 
naces. A. W. Tournay-Hinde. (Min. and Eng. Rev., June 5, 
1916; 1% pp.) Abstract of paper before Eng. Assn. of New 
South Wales. 40c. 

3823—-W ISCONSIN—Great Increase in Wisconsin Zinc Pro- 
wet ten B. Pulsifer. (Salt Lake Min. Rev., July 15, 1916; 
illus. Cc. 





OTHER METALS 


3824—-ALUMINUM—tThe Action of Nitric Acid on Alumi- 
num. R. Seligman and P. Williams. (Journ. Soc. Chem. Ind., 
June 30, 1916; 6% pp., illus.) 
“ re eee Ore and Metal. 
ell. 
20c. 

3826—BERYLLIUM, 
of the Rarer Metals. Joseph W. Richards. 
Eng., July 1, 1916; 5% pp.) 
Enegrs., June 14, 1916. 40c. 

3827—-COBALT': Its Possible Uses. F. H. Mason. 
Sci. Press, June 24, 1916; 1% pp.) 20ce. 

3828—-MANGANESE—Una Pagina Moderna sul Manganese 
Ugo po (Rassegna Mineraria, Apr. 16 and May 16, 1916; 
5 pp. 

3829—MOLYBDENITE—Notes on Molybdenite Operations 
» a H. H. Claudet. (Bull. Can. Min. Inst., July, 1916; 

pp. 

3830—NICK EL—Geological Relations of the Sudbury Nickel 
Ores. A. P. Coleman. (Eng. and Min. Journ., July 8, 1916; 
1% pp.) 20c. : 

3831—PLATINUM on the Pacific Coast. T. W. Gruetter. 
(Min. and Sci. Press, July 1, 1916; 1% pp.) 20¢ce. 

3832—_QU EENSLAND—The Wolfram, Molybdenite and Bis- 
muth Mines of Bamford, North Queensland. Lionel C. Ball. 
(Pub. 248, Queensland Geol. Surv., 1915; 78 pp., illus.) 

3833—TIN—Amenities of Bolivian Mining. Mark R. Lamb. 


Donald G. Camp- 
(Alaska and Northwest Min. Journ., June, 1916; 1% pp.) 
MAGNESIUM, ETC. The Metallurgy 
(Met. and Chem. 
Paper before Am. Inst. Chem. 


(Min. and 


(Eng. and Min. Journ., July 8, 1916; 3% pp., illus.) 20c. 
3834—TIN—Federated Malay States Mines in 1915. (Min. 
Journ., June 17, 1916; 1% pp.) 40e. 
3835—TIN—The Nature of Nigerian Tin Deposits. H. E. 


Nicholls. (Min. Mag., June, 1916; 3 pp., illus.) 40c. 
3836—TUNGSTEN, a Remarkable Metal. (Bull. Pan-Amer, 
Union, June, 1916; 14% pp., illus.) Nontechnical article on 
occurrence and uses of tungsten. 40c. 
8837—TUNGSTEN—Salt Lake-Tungstonia Mines Co. 
Lake Min. Rev., June 15, 1916; 1 p.) 20c. 
3838—TUNGSTEN—The Boulder County Tungsten District, 
Colo. Harry J. Wolf and Percy P. Barbour. (Eng. and Min. 
Journ., July 22, 1916; 4 pp., illus.) 20c. 
3839—TUNGSTEN—The New Milling Plant for Nevada 
Tungsten Property. F. L. Miner. (Min. and Eng. Wld., June 
10, 1916; % p., illus.) 30c. 
8840—TUNGSTEN AND TIN—Separating Wolframite from 


(Salt 








Tin. Alexander Grosberg. (Eng. and Min. Journ., July 15, 
1916; % p.) 20c. 

3841 — TUNGSTEN-MOLYBDENUM EQUILIBRIUM DIA- 
GRAM and System of Crystalization. Zay Jeffries. (Bull. 


A. I. M. E., July, 1916; 11 pp., illus.) 40c. 

3842—-TUNGSTEN ORES, With Special Reference to the 
Malay Peninsula. J. B. Schrivenor. (Min. Journ., June 17, 
1916; % p.) Conclusion of article previously indexed. 


38438 — ZIRCON-BEARING  PEGMATITES _in_ Virginia. 


Thomas L. Watson. (Bull., A. I. M. E., July, 1916; 7 pp., illus.) 
40c. 


NONMETALLIC MINERALS 
8844—ABRASIVE MATERIALS in 1915. Frank J. Katz. 
(Mineral Resources of the U. S., 1915—Part II, June 27, 1916; 
16 pp.) 20c. 
3845—DIATOMITE from 
Jan.-Mar., 1916; 3% pv.) 
38846—FELDSPAR in 1915. Frank J. Katz. 
sources of the U. S., 1915—Part II, June 26, 1916; 11 pp.) 
3847—GRAPHITE in Madagascar. John W. Shelley. 
Mag., June, 1916; 6% pp., illus.) 40ce. 
3848—OZOKERITE in Utah. L. O. Howard. 
Press, June 17, 1916; 4% pp.; illus.) 20c. 


3849—POTASH—Experiments on the Extraction of Potash 
from Wyomingite. Roger C. Wells. (Prof. Paper 98-D, U. 8. 
yeol. Surv., 1916; 4 vp.) 


Australia. (Bull. Imperial Inst., 


(Mineral Re- 
20c. 
(Min. 
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3850—POTASH SALTS, 1915. W.C. Phalen. (Mineral Re- 
sources of the U. S., 1915—Part II, June 30, 1916; 38 pp.) 
Includes simple tests for potash, by W. B. Hicks. 

3851—SALT from Cyprus. (Bull. Imperial Inst., Jan.-Mar. 
1916; 2% pp.) ; 

3852—-SILICA in 1915. Frank J. Katz. 
of the U. S., 1915—Part II; 6 pp.) 


3853—TALC AND SOAPSTONE in 1915. J. S. Diller. 
eral Resources of the U. S., 1915—Part II, 4 pp.) 


(Mineral Resources 


(Min- 


PETROLEUM AND NATURAL GAS 


3854—-BAKU OIL FIELDS, The: Discussion of Paper by A. 
Adiassevich before A. I. M. E. L. G. Huntley. (Econ. Geol., 
Apr.-May, 1916; 5 pp.) 60c. 

3855—-GEOLOGY—The Diastrophic Theory. A Contribution 
to the Study of the Mechanics of Oil and Gas Accumulation in 
Commercial Deposits. Marcel R. Daly. (Bull. 115, A. I. M. E., 
20% pp., illus.) 40c. 


, 3856—LOUISIANA AND TEXAS—The Caddo Oil and Gas 
Field, Louisiana and Texas. George Charlton Matson. (Bull. 
619, U. S. Geol. Surv., 1916; 62 pp., illus.) 


3857 —OK LAHOMA—Notes on the Gas Fields of Central and 
Southern Oklahoma. Carroll H. Wegemann. (Bull. 629, U. S. 
Geol. Surv., 1916; 54 pp.) 

3858—-QUEENSLAND—Petroleum and Natural Gas Pros- 
pects at Roma. W. E. Cameron and others. (Pub. 247, Queens- 
land Geol. Surv., 1915; 91 pp., illus.) 

3859—TEXAS—Gas Prospects 
Dallas. George Charlton Matson. 
1916; 43 pp., illus.) 

3860—VALUATION—Notas Sobre La 
Terreno Petrolifero. A. Langarica. 
1916; 4 pp.) 


South and Southeast of 
(Bull. 629, U. S. Geol. Surv., 


Valorizacion de un 
(Bol. del Petroleo, June, 


ECONOMIC GEOLOGY—GENERAL 


3861—_IDAHO—Revision of the Beckwith and Bear River 
Formations of Southeastern Idaho. G. R. Mansfield and P. V. 
iene (Prof. Paper 98-G, U. S. Geol. Surv.; 1916; 10 pp., 
illus. 

3862—-INDIA—General Report of the Geological Survey 
of India for 1915. H. H. Hayden. (Rec., Geol. Surv. of India, 
Apr., 1916; 40 pp.) 

3863—-MICROSCOPICAL STUDY OF ORES. L. C. Graton. 
(Eng. and Min. Journ., July 15, 1916; 1 p.) Comment on book 
by Dr. Joseph Murdock on “Microscopical Determination of 
the Opaque Minerals.” 20c. 

3864—NEW MEXICO—Geologic Atlas of the United States 
—Silver City Folio. Sidney Paige. (U. S. Geol. Surv., 1916; 
24 pp., illus.) 

3865—PENNSYLVANIA—Relation of the Wissahickon Mica 
Gneiss to the Shenandoah Limestone and Octoraro Schist of 
the Doe Run and Avondale Region, Chester County, Pennsyl- 
vania. Eleanora F. Bliss and Anna I. Jonas. (Prof. Paper 
98-B, U. S. Geol. Surv., May 20, 1916; 26 pp., illus.) 

3866—QUEENSLAND—The Etheridge Mineral Field. Lionel 
Cc. Ball. (Pub. 245, Queensland Geol. Surv., 1915; 58 pp., illus.) 

3867—UTAH—Geology and Coal Resources of Castle Valley 
in Carbon, Emery and Sevier Counties, Utah. Charles T. Lup- 
ton. (Bull. 628, U. S. Geol. Surv., 1916; 88 pp., illus.) 


MINING—GENERAL 


38868—AERIAL TRAMWAY Locked by Windstorm. Hamil- 
ton W. Baker. (Eng. and Min. Journ., July 8, 1916; 1% pp., 
illus.) Account of an accident to the line of the Baker Mines 
Co. 20c. 

3869—ARIZONA—Mining in Arizona. Charles F. Willis. 
(Min. and Sci. Press, June 24, 1916; 1% pp., illus.) 20c. 

3870—BLASTING—Accidents from Misfires and How to 
Prevent Them.: Edwin Higgins. (Min. and Eng. Wld., July 1, 
1916; 1 p., illus.) 20c. 

38871—BLASTING PRACTICE at Chuquicamata, Chile. 
Howard W. Moore. (Min. and Sci. Press, July 8, 1916; 2 pp., 
illus.) 20c. 

8872—CAGE GATES—Safety Cage Gates. Roy F. Smith. 
(Eng. and Min. Journ., July 8, 1916; % p., illus.) 20c. 

38783—COLOMBIA—Mining Possibilities in Colombia, S. A. 
Matt. W. Alderson. (Min. and Eng. Wl1d., May 20, June 10 and 
24, and July 8, 1916; 4 pp., illus.) 

3874—-DRILLING—Dip and Strike Calculations from Drill- 
Hole Data. George E. Burton. (Eng. and Min. Journ., July 
15, 1916; 1% pp., illus.) 20¢c. 

38875—DRY HOUSE—A New Dry-House (Champion Mine, 
Nevada City, Calif.) R. E. Tremoureux. (Min. and Sci. Press, 
June 17, 1916; 214 pp., illus.) 20c., 

3876—EXPLOSIVES and Their Use. E. 
and Eng. Rev., June 5, 1916; 4% pp., illus.) 
Mining on the Rand.” 40c. 

3877—HEALTH—Medical Examinations for Mine Workers. 
Samuel Evans. (So. African Min. Journ., May 13, 1916; 1 p.) 
40c. 

3878S—HONDURAS—Experience of a Prospector in Hon- 
duras. (Eng. and Min. Journ., June 24, 1916; 1 p.) 20c. 

3879—IDLER STANDS of Concrete, at Isabella Mine, Mich- 
igan. H. H. Hunner. (Eng. and Min. Journ., July 22, 1916; 
1 p., illus.) 20c. : 

3880—INSURANCE—Fire Insurance on Mining Property. 
Charles T. Hutchinson. (Min. and Sci. Press, June 24, 1916; 
2 pp.) 20c. 

3881—MINE FILLING—Le Remblayage Hydraulique des 
Mines. Emploi du Sable de Dunes pour le Remblayage des 
Mines de Lens. (Génie Civil, June 17, 1916; 3 pp., illus.) 40c. 

3882—-MOTOR-TRUCK OPERATION at Mammoth Collins 
Mine, Shultz, Ariz. Wilbert G. McBride. (Bull. A. I. M. E., 
July, 1916; 4 pp.) 40c. 

3883—NOMENCLATURE of Mining Methods. Geo. J. Young. 
(Eng. and Min. Jourr.., July 22, 1916; 3% pp.) 20c. 
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3884—-RUSSIA—The Development of Russia’s. Mineral Re- 
sources. Editorial. (Min. Mag., June, 1916; 2% pp.) 

Oe ne a tere neg | in Sardinia. O. G. Engelder. 
(Min. and Sci. Press, June 10, 1916; 1 p.) 20c. 

3886—SHAFT EQUIPMENT—Concrete Shaft Equipment at 
the Bantjes Consolidated Mines. W. W. Lawrie and G. Hildick 
Smith. (Journ. Chem., Met. and Min. Soc. of So. Afr., Apr., 
1916; 3% pp., illus.) 60c. 

3887—SOUTH AUSTRALIA—A Review of Mining Cpera- 
tions in the State of South Australia During Half-Year Ended 
Dec. 31, 1915. Compiled by Lionel C. E. Gee. (So. Australia 
Dept. of Mines, 1916; 60 pp., illus.) 

3888S—TIMBER PRESERVATION—A Simple Method of 
Timber Preservation. . B. Reifsneider. (Eng. and Min. 
Journ., July 8, 1916; @ p.) 20c. 

38889—TUNNEL SURVEYS—Ingenious Special Devices for 
Tunnel Surveys. (Eng. and Min. Journ., July 22, 1916; 1% pp., 
illus.) From “Eng. News,” June 15, 1916. 20c. 

3890—URUGUAY—The Mineral Resources of Uruguay. 
Rolf Marstrander. (Min. Mag., June, 1916; 5% pp., illus.) 40c. 

3891—_UTAH—Mining in Utah. L. O. Howard. (Min. and 
Sci. Press, July 8, 1916; 1p.) Brief notes on present conditions 
and developments. 30c. 


ORE DRESSING—GENERAL 


3892—FLOTATION—Apparatus Used in Flotation. Herbert 

‘ egraw. (Eng. and Min. Journ., July 1, 1916; 3% pp., illus.) 
c. 

3893—FLOTATION—Difficulties Encountered in Making Oil 
Flotation Tests. James McClave. (Min. and Eng. Wld., June 
17, 1916; % p.) 20c. 

3894—F' LOTATION—Froths Formed by Flotation Oils. 
William A. Mueller. (Eng. and Min. Journ., July 1, 1916; 4% 
pp., illus.) 20c. 

3895—FLOTATION of Flour Gold. Ralph W. Smith. (Eng. 
and Min. Journ., July 1, 1916; 2% pp., illus.) 20c. 

3896—FLOTATION of Oxidized Ores, The. O. C. Ralston and 
Glenn L. Allen. (U. S. Bureau of Mines, July, 1916; 12 pp.) 

3897—FLOTATION—Patents Relating to  Oil-Flotation 
Processes. R. S. Lewis and O. C. Ralston. (Bull. 8, Utah 
School of Mines, June, 1916; 56 pp.) A list, believed to be as 
nearly complete as possible, of the flotation patents issued in 
the United States. 

3898—FLOTATION—Some Notes on Flotation. R. C. Canby. 
(Eng. and Min. Journ., July 1, 1916; 2 pp.) Personal remi- 
niscences of early days of flotation. 20c. 

3899—FLOTATION—Statement on Flotation Oils. O. C. 
Ralston. (U. S. Bureau of Mines, May, 1916; 6 pp.) 

3900—FLOTATION—The Theory of Flotation. H. Hardy 
Smith. (Min. and Sci. Press, July 1, 1916; 3% pp.. illus.) 20c. 

3901—FLOTATION—Use of Oils in Flotation. Herbert A. 
Megraw. (Eng. and Min. Journ., July 1, 1916; 6% pp.) 20c. 

3902—FLOTATION PROCESS at the Standard Mill, Silver- 
ton, B. C. James G. Parmalee. (Min. and Eng. Wld., June 17, 
1916; 3 pp., illus.) 20c. 

39083—MILL DESIGN—The Wrong Mill. Charles Labbe. 
(Eng. and Min. Journ., July 1, 1916; 1 p.) Observations on 
_— in choosing design of mill and how to avoid them. 

c. 

3904—SLIME CAKES—Properties of Slime Cakes—II. E. 
E. Free. (Eng. and Min. Journ., June 24, 1916; 3% pp.) Con- 
tinuation of article previously indexed. 

3905—MILL i fee the Mill Site. Edward S. 
Wiard. (Eng. and Min. Journ., July 1, 1916; 2% pp., illus.) 20c. 


METALLURGY—GENERAL 

3906—CHIMNEY FOUNDATION—Difficult Chimney Foun- 
dation Tested After Completion. (Eng. and Min. Journ., July 
8, 1916; 1 p., illus.) From Eng. News, June 15, 1916. 20c. 

3907—CORROSION of Metals: Ferrous and Non-Ferrous.— 
A General Discussion. Robert Hadfield, A. S. Cushman and 
others. (Trans. Faraday Soc., Apr., 1916; 98 pp., illus.) 

3908—ELECTROCHEMISTRY — Electrochemical Possibili- 
ties of the Pacific Coast States as Compared With Those of 
Sweden and Norway. J. W. Beckman. (Met. and Chem. Eng., 
July 1, 1916; 3% pp.) Paper before San Francisco section, 
Am. Chem. Soc. 40c. 

3909—MARKETING ORES—Relations Between Custom 
Smelters and Small Mines. J. M. Turnbull. (Min., Eng. and 
Elec. Rec., Mar.-Apr., 1916; 3% pp.; also Min. and Eng. Wld., 
July 8, 1916.) Summary of informal talk at Vancouver Cham- 
ber of Mines. 

3910 —- PHYSICAL METALLURGY —Some Problems in 
Physical Metallurgy at the Bureau of Standards. Geo. K. Bur- 
gess. (Journ. Frank. Inst., July, 1916; 16% pp.) 

3911—REFRACTORIES—Silica and Fireclay Materials. 
John West. (Iron and Coal Tr. Rev., June 16, 1916; 1 p., illus.) 
Paper before Manchester Dist. Instn. of Gas Engrs. 40c. 

3912—-W ELDING—How to Use the Oxy-Acetylene Process. 
Henry Cave. (Eng. Mag., July, 1916; 7 pp., illus.) 40c. 

3913—X-RAY EXAMINATION—Examen des Métaux par les 
Rayons X. H. Pilon. (Rev. de Met., Nov., 1915; 6 pp., illus.) 


FUELS 


(See also “Petroleum and Natural Gas’’) 

3914—-COAL AND OIL—Cost of Coal and Oil as Fuel. (Eng. 
and Min. Journ., July 8, 1916; 1% pp., illus.) Chart from 
Power, which may be used to determine relative value of coal 
and oil as boiler fuels. 20c. 

3915—COKE-OVEN ACCIDENTS in the United States, 
during 1915. Albert H. Fay. Tech. Paper 151, U. S. Bureau 
of Mines, 1916; 18 pp.) 

3916—FUEL BRIQUETTING in 1915. C. E. Lesher. (Min- 
eral Resources of U, S., 1915—Part II; 6 pp., illus.) 

3917—FUEL ECONOMY—tThe Problem of Fuel Economy. 
(Journ. Soc. Chem. Ind., June 30, 1916; 1% pp.) Discussion of 
paper by W. A. Bone, previously indexed. 
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3918—PEAT—Utilization of Peat. (Bull. Imperial Inst., 
Jan.-Mar., 1916; 7% pp.) 

3919—-POWDERED COAL—L’Emploi du Charbon Pulvérisé 
pour le Chauffage des Fours Siderurgiques. Ch. Dantin. 
(Génie Civil, June 10, 1916; 2% pp., illus.) 


MINING AND METALLURGICAL MACHINERY 

3920—BELT CONVEYORS—Some Suggestions on the De- 
sign of Belt Conveyors. L. D. Anderson. (Mex. Min. Journ., 
June, 1916; 1% pp.) 20c. 

3921—BELTS—tTheir Selection and Care. C. J. Morrison. 
(Eng. Mag., July, 1916; 19 pp., illus. Simple rules for design- 
ing a belt drive, for selecting belts and for installing and 
maintaining them. 40c. 

3922—-CONCRETE FOUNDATIONS for Mining Installations. 
Algernon Del Mar. (Min. and Eng. Wld., June 17, 1916; 2 pp., 
illus.) 20c. 

3923—-CRANES—The Economics of Material Handling in 
Manufacturing Plants. Reginald Trautschold. (Eng. Mag., 
July, 1916; 8% pp., illus.) 40c. Second instalment of series. 

3924—-CRUSHING AND GRINDING MACHINERY. (Eng. 
and Min. Journ., July 1, 1916; 4% pp.) 20ce. 

3925—-DRILL- AND TOOL-SHARPENING SHOP at the Cop- 
per Queen Mine. (Eng. and Min. Journ., June 24, 1916; 5% pp., 
illus.) 20c. 

3926—ELEVATORS—Belt-and-Bucket Elevators. Arthur 
2. Gates. (Eng. and Min. Journ., July 1, 1916; 5% pp., illus.) 

c. 

3927—MOTORS—Explosion-Proof Motors Operating in 
Mines. C. W. Larson. (Gen. Elec. Rev., July, 1916; 3 pp., 
illus.) 40c. 

3928—POWER PLANTS—Diesel_ Engines Versus Steam 
Turbines for Mine Power Plants. Herbert Haas. (Bull. A. I. 
M. E., July, 1916; 12 pp., illus.) 40c. 

2929—PULP SAMPLER—Taylor’s Pulp Sampler. W. H. 
Trewartha-James. (Bull. 141, I. M. M., June 29, 1916; 4% pp., 
illus.) Further contributed remarks on paper previously 
indexed. 

3930—WIRE ROPB and the Coal Mine. James Steelman. 
(Coal Age, June 24, 1916; 5% pp., illus.) 20c. 


SAMPLING AND ASSAYING 

3931—ANALYTICAL CHEMISTRY—Progress of Analytical 
Chemistry in 1915. G. Cecil Jones. (Chem. Tr. Journ., June 3, 
1916; 2 pp.) Abstracted from Report of the Chemical Society 
for 1915; to be concluded. 40c. 

3932—ASSAY MELTS—Pouring Assay Melts Upon a Flat 
Plate. G. H. Clevenger.: (Eng. and Min. Journ., July 15, 1916; 
1% pp., illus.) 20c. 

39383—GAS-ANALYSIS CALCULATION, Simplification of. 
Wm. J. Walker. (Journ. Ind. and Eng. Chem., July, 1916; 1% 
pp., illus.) 60c. 


INDUSTRIAL CHEMISTRY 


3934—-BISULPHATE OF SODA—Le Décapage au Bisulfate 
de Soude. H. Le Chatelier and B. Bogiteh. (Rev. de Met., Nov., 
1915; 8 pp., illus.) 

3935—BLAST-FURNACE GAS—Recovery of By-Products 
from Blast-Furnace Gases. Robert Hamilton. (Journ. Soc. 
Chem. Ind., June 30, 1916; 2% pp.) 

3936—COKE BY-PRODUCTS—How May By-Products be 
Best Utilized W.H. Blauvelt. (Iron Tr. Rev., June 22, 1916; 
1% pp.) Discussion of paper by W. H. Childs, previously 
indexed. 20c. 

3937—EXPLOSIVES—Electricity in the Manufacture of Ex- 
plosives. (Elec. Rev., July 8, 1916; 1% pp., illus.) 20c. 

3938—-NITRIC ACID—The Action of Nitric Acid on Alum- 
inum. R. Seligman and P. Williams. (Journ. Soc. Chem. Ind., 
June 30, 1916; 6% pp., illus.) 

3939—NITROGEN—German Nitrogen Production Develop- 
ments. (Chem. Tr. Journ., June 17, 1916; 1 p.) Article trans- 
lated from Frankfurter Handelsblatt. 40c. 

3940—PHOSPHATE FERTILIZER—Making Basic Phos- 
phate Fertilizer. (Iron Tr. Rev., July 6, 1916; 4 pp., illus.) 
Description of plant of Tenn. Coal, Iron and R.R. Co. for 
reclaiming the excess phosphorus in Southern iron ores and 
converting it into a fertilizer. 20c. 

3941—SULPHATE OF AMMONIA AND BENZOL. D. Bag- 
ley. (Iron and Coal Tr. Rev., June 2, 1916; 2% pp., illus.) 40c. 


MATERIALS OF CONSTRUCTION 


3942—CANADA—The Production of Cement, Lime, Clay 
Products, Stone and Other Structural Materials in Canada in 
1914. John McLeish. (Can. Dept. of Mines, 1915; 60 pp.) 

3948—-CEMENT—Electric Drive in a Cement Plant. (Elec. 
Rev., Jan. 29, 1916; 2% pp., illus.) Details of motor equip- 
ment of a Texas cement plant, with a general summary of 
the advantages of electric motor drive. 20c. 

3944—-CEMENT—The Rédle of the Chemist in the Cement 
Industry. C. N. Wiley. (Journ. Ind. and Eng. Chem., May, 
— 2 pp.) Paper before Alabama Section, Am. Chem. Soc. 
60c. 

3945—LUTES AND CEMENTS. SS. S. Sadtler. (Met. and 
Chem. Engr., Feb. 15, 1916; 3 pp.) Paper before Am. Inst. 
of Chem. Engrs. 40c. : 

3946—SAND-LIME BRICK in 1915. Jefferson Middleton. 
(Mineral Resources of the U. S., 1915—Part II, 2 pp. 


MISCELLANEOUS 


3947—-CAMPING INSTRUCTIONS and Outfit Required for 
Construction Crews. Walter H. Meter. (Eng. and Contract., 
June 7, 1916; 2% pp.) 20c. 

3948—EDUCATION—Engineering Schools and_ Industrial 
Methods. H. L. Gantt. (Eng. Mag., May, 1916;:.5 pp.) 40c. 

3949—FILING TECHNICAL LITERATURE. Edward B. 
Durham. (Eng. and Min. Journ., Apr. 29, 1916; 1% pp.) Takes 
up eae to file and Dewey decimal system of classi- 
cation. c. 





